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* Extreme Lightness: A-4W is the lightest, fully insula- 
ted, tong-type holder ever developed. This, combined with 





modern, streamlined design, reduces hand fatigue to the 
vanishing point. 
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These attractive homes could be mass-produced without sacrifice of the owner’s individual tastes and preferences 


Can We Have 
SPOT-WELDED HOUSES?* 


BY ALFRED FETZ, Welding Engineer, Detroit 





The assembly fixture and 
the portable spot welder can 
do for house construction 
what they did for automo- 
biles, if the public can be 
sold on mass-produced steel 


houses. 








[ ppscrnss and industry are develop- 

ing new ideas and methods to 
meet the steeply rising demand curve 
of desperate home seekers. Uppermost 
in these new designs seems to be the 
commendable desire to cut construc- 
tion time as much as possible in order 
to produce houses at reasonable prices. 
All of these ideas have their distinctive 
merits from the designers’ and manu- 
facturers’ points of view, but what 
counts in the end is the reaction of the 


public. It would be foolish for any- 
body to manufacture even the most per- 
fect product if potential buyers aren’t 
ready to accept it. Are they ready to 
accept spot-welded steel houses? 

Mr. Elvin Stouffer touches upon the 
$64 question in an article, “Buyers Re- 
ject Economy Ideas,” recently pub- 
lished in the Detroit Free Press. Ad- 
mitting, by implication at least, that he 
has not yet found anything that would 
be satisfactory to the public in gen- 
eral, the writer asks himself: “Why are 
houses being built in almost the same 
way as 50 years ago when new methods 
and tools are available?” 

At least a partial answer is furnished 
by Mr. Stouffer in a quotation from 
Clair Ditchy, president of the Detroit 
Chapter of the American Institute of 
Architects. “The American public,” 
declares Mr. Ditchy, “has a natural re- 
sentment against anything connected 
with house building that is not strictly 
conventional, and, secondarily, indus- 
try has not seen fit to explore the need 
of new building tools.” 

In the first part of this statement, we 
have the reason why even good new 
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ideas in home design have been (or will 
be) rejected. Automobile designers 
know from long experience that they 
cannot make too radical changes in car 
design because of the inherent conser- 
vatism of the great mass of buyers. 
Likewise the prospective home owner’s 
whims and crotchets have to be care- 
fully considered in order to make a new 
design for houses a success. 


Topay’s Basic REQUIREMENTS 


Mass-production methods must be 
used to hold the construction cost low. 
Notwithstanding, the design must be 
flexible so that it can be adapted to 
satisfy the taste of the individual build- 
er. To these two requirements should 
be added a third: the new homes should 
be provided with all possible safety de- 
vices to give the highest degree of pro- 
tection in case of war. Undoubtedly, 
there are different ways to reconcile 
these three objectives. The method dis- 
cussed in connection with the accom- 
panying sketches (for which patents 
are pending) is noteworthy in that it 





*Copyright 1946 by Alfred Fetz. All rights reserved. 
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Fig. 1—New-type F-beam in wall and floor construction. 
(1) foundation; (2) small steel plates; (3) beam used as 
stud; (4) beam used as floor beam; (5) and (B) sheets 


spot welded to beam flanges (A); (6) concrete floor; 
(7) foot or locator for floor beams; (C) smaller flanges 
to which inside and outside (G) walls are attached 


takes full advantage of the experience 
gained in the mass production of 
automobiles. 

Take away the assembly fixture and 
the resistance welder, and the automo- 


bile assembly line will be dead. These 


Fig. 2—How inside (E) and outside walls (G) are attached 
to the two smaller flanges (C) of the F-beam (3); (D) in- 


are the tools that made the mass pro- 
duction of cars possible, and they can 
be used to the same advantage in the 
production of houses. 

In spite of the fact that mass-produc- 
tion methods are used in the construc- 


dicates the blanket of insulating material 


Fig. 3—Clip (H) to hold a brick wall or metal lath to the 
steel frame; (6b) prongs, (a) fingers. See Fig. 9 


Fig. 5—Detail of roof or floor section. 
finish; (5) spot-welded sheets; (6) concrete floor; (8) cor 
! rugated sheet metal; (9) wire mesh; (K) ceiling 























Fig. 6— Modified type of construction 
F-beam as studs (3) and floor beams (4). 
(7) are turned upside down to provide a foot for the stud 


using standard 


The locators 


tion of this type of house, each hom: 
on a street could be built differently 
The accompanying drawings show tw 
of the many types of houses possible 
the number of variations is li: 

only by the imagination of the designe 


Fig. 4—Detail of floor beam construction (see also Fig. |) 
(4) F-beam; (7) foot or lecator 


(P) plastic floor 
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New-TYPE STEEL BEAM 


Let us now consider the construc- 
tion details in the sketches. Fig. 1 
illustrates the application of a new type 
of beam rolled with an extremely light 
section as a stud in wall construction 
(3) and as a floor beam (4). This 
beam will be referred to in the follow- 
ing discussion as the F-beam. On a 
foundation (1), small steel plates (2) 
are placed as base plates for the studs 
(3). To assure a speedy assembly of 
the frame of the house, these studs 
will be spaced and held in position by 
fixtures made from fabricated light- 
metal sections and holding clamps. 

These fixtures will be removed as 
soon as the frame of the building is as- 
sembled. The application of fixtures 
does not mean that all houses are to be 
alike, since the fixtures are easily 
changeable to permit any variation in 
the design of buildings. The purpose 
of the fixtures is to locate and hold in 
position standard parts for speedy as- 
sembly. For this reason they are made 
light and simple. 


THe WELDER AND THE CARPENTER 


Light-gauge sheets (B) are placed 
like wall paper on the flanges (A)- of 
the F-beam and are spotwelded to the 
steel flanges with series welding guns. 
To illustrate the speed with which this 
welding will be carried out, let us com- 
pare it to the nailing of wooden frames. 
Since we are series welding, we are 


Fig. 7—Corner construction. The outer (12) and inner 

(13) corner rails are welded to strips (10 and 11) spot 

welded to the F-beam (3). The sheet-metal partition (B) 
is also welded to the flange of the F-beam 





getting two spots with every stroke of 
the welder, and the welding time will be 
about 6 cycles or 1/10 second for the 
two spot welds. This means that two 
welds are being performed at every 
single hammer blow of a carpenter on 
the head of the nail. In the same time 
that it takes a carpenter to drive one 
nail into position, the welder will have 
made at least 10 to 16 welding spots. 
This alone will cut the time ordinarily 
spent by a carpenter on a building by 
10 to 16 times. Furthermore, we do 
not need nearly as many spot welds on 
a steel structure as we need nails on a 
wooden building. The strength of these 
welds is such, let us remember, that a 
button will have to be torn out of the 
steel in order to separate the two welded 
sheets. The automobile body is held to- 
gether by spot welds, and these hold 
even though they are subjected to vary- 
ing stresses far in excess of what the 
statically loaded home will require. 
After the sheets have been spot 
welded to the F-beam, they are sprayed 
with a protective metal paint which 
serves as a sealing medium and also as 
a glue for the blankets of insulating 
material which are to be attached to 
one or both sides of the partition. The 
insulation of the house does not de- 
pend exclusively on the use of these 
blankets of insulating material since 
two air pockets are built into the build- 
ing because of the design of the F-beam. 
For the construction of the inside and 


THE WELDING ENGINEER—AUGUST, 1946 








outside of the wall, different methods 
can be used to suit the builder, who 
may either stick to cenventional ideas 
or adopt a modern design. 


Metuops ror ATTACHING WALLS 


Fig. 2 shows the two smaller flanges 
(C) to which the inside and outside 
walls are being attached. If the home 
owner prefers shingles, they will be 
hung to steel bars spot welded across 
flanges (C). If preference is given to 
brick, a clip (H) made from spring 
steel (see Fig. 3) will be used to hold 
the brick wall to the steel frame. The 
prongs of this clip snap over the flanges 
when the two fingers are pushed to- 
gether. The fingers will later be em- 
bedded in mortar (illustrated in Fig. 
9), which hardens and prevents the 
clip from opening. 

Other methods of wall construction 
are obtained by the use of wire mesh, 
metal lath or wall boards as a base for 
stucco, concrete or plastic. The wire 
clip described above will hold the wire 
mesh or metal lath against the F-beam 
until they can be spot welded to it for 
greater strength. The use of the chp 
alone might be enough since it will be 
frozen into position as soon as the 
covering material, which will be ap- 
plied with a spray gun, has hardened. 
Should wall or fiber boards or any 
other material of this kind be used as 
a base, welding guns of special design 
will be employed to give a strong bond 


Fig. 8—Design of prefabricated steel window frame. The 

frame (14) is spot welded to the U-shaped channel (15) 

and to the outside flanges (17). The flanges (16) are for 
locators and base of the inner window frame 
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between the boards and steel and as- 
sure again a high speed of production. 

The construction of the inside walls 
will be similar since we have the choice 
of using wire mesh, metal lath, wall 
board, plaster board or similar material 
as a base for plaster or plastic. It is 
again the customer who will make the 
choice, and the designer and contrac- 
tor must be able to comply with his 
wishes. No matter which type of wall 
construction the buyer prefers, he will 
be given the benefit of saving through 
the application of mass-production 
methods and tools. 


FLoor AND Roor CoNnstTRUCTION 


To locate and position the floor 
beams, a foot or locator is used; this 
is shown by (7) of Figs. 1, 4 and 6. 
The metal sheets (5) are spot welded 
to the flanges (A) of the F-beam and 
folded over at the foundation to form 
a pocket which will later be filled with 
concrete. The concrete will serve as a 
bond between the studs, the floor beams 
and the foundation. To strengthen the 
flooring, corrugated sheet metal and 
wire mesh may be placed above the spot 
welded sheets as shown in Figs. 5, 6 and 
10. A plastic finish may be laid over 
the concrete, giving a flooring like lin- 
oleum in various patterns and colors. 

To increase the insulating qualities 
of floors and roof, insulating blankets 
may be attached to the lower side of the 
sheet metal. Details of roof construc- 
tion are given in Fig. 5. Onto the 
downward pointing flanges (C) of the 
F-beam, the ceiling (K) will be fas- 
tened, using the same kind of construc- 
tion and material as is used for the in- 
side walls. With this design, a strong 
and durable floor or roof is attainable 
at low cost in material and labor. 

Fig. 6 shows a modification in con- 
struction, using the standard F-beams. 
The floor beam and its locators (de- 
scribed in Fig. 4) are resting on the 
foundation of the building. To pro- 
vide a foot for the stud, the locators 
are turned upside down and placed 
over the F-beam resting on the found- 
ation. The floor beams will be used as 
previously described in the construc- 
tion of the floor, except that the sheet 
metal spot welded to the flanges (A) 
will not be bent down to the foundation 

but will rest on the flanges all around. 


Corner AND Winpow FRAME 


Fig. 7, a section through the corner 
of the house, illustrates the application 
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Fig. 9—Use of a 
double F-beam 
(19) with two 
spot-welded sheets 
(20) and prefab- 
ricated steel 


bracket (21) 















of an outer and inner corner rail. These 
metal rails are welded to strips which 
are, in turn, spot welded to the F-beam. 
This permits a solid corner connection 
for the inside or outside walls regard- 
less of the type of construction used 
(with the exception of brick and 
shingles). 

Fig. 8 shows the design of a pre- 
fabricated steel window frame. The 
U-shaped channel (15) is gun welded 
to the flanges (A) of the F-beam and 
locates the window frame in the struc- 
ture of the building. A tight-fitting 
solid connection between window 
frames and the steel structure of the 
house is assured by this design. To 
leave the choice of a wooden or steel 
inner window frame to the builder, 
the flanges (16) are provided for use 
as locators and base. 

For those who wish to go all the way 
in this modern design, a new type of 
window will be available. The outside 
flanges (17) serve to blend the window 
frame into the finish of the walls with 
smooth surfaces on both sides. Should 
a builder intend to use glass brick in 
the construction of this house, flanges 
(16) will be omitted and the frame 
opening in any desired dimension will 
be filled out with the glass bricks. 

The sketches so far have shown that 
no matter which type of wall construc- 
tion is preferred in connection with the 
standard F-beam, two insulating air 
pockets are created by the sheet-metal 
partition (B) and the insulating blank- 
ets (D) fastened onto it. 

A modification in the design of the 
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F-beam (Fig. 9) may be used in cases 
where greater wall strength and higher 
insulating qualities are called for. | 
this sketch, one more set of flanges 
has been added to the F-beam, which 
will be used now with two metal sheets 
spot welded to these flanges. Another 
modification is a prefabricated bracket 
welded to the F-beam to support and 
position the floor beams of the second: 
ary story of a building. The F-beams 
rest on these brackets in the same way 
as they do on the locator (7) of Fig. 4 

Fig. 10 illustrates the construction 
of the roof section and upper wall. The 
standard F-beam is cut to sections of 
length determined by the spacing of the 
studs and spot welded to the studs and 
locators for the roof F-beams, which 
are placed on the ends of the studs. In 
all other ways, the principle of design is 
the same as discussed before. 


ArcHITEctT Stitt. IMporRTANT 


This type of steel house construction 
does not eliminate the need for the 
architect but leaves him undisturbed in 
his important réle of consultant to the 
home owner who wishes to have a house 
built to meet his ideas and tastes. The 
chief difference is that steel parts will 
be set up as standards (the number of 
parts can and will be kept small) to re- 
place wood. Steel gives greater strength 
and, equally important, makes the us 
of resistance welding possible. 

Architect and builder will find it 
much to their advantage to become ac- 
customed to the use of these new ma 
terials and high-speed production tools 
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This is the same change that was made 
in the automobile industry when the 
old-style “buggy” became the modern 
all-steel body. The builder still has the 
opportunity to design homes to suit in- 
dividual preference in style and wall 
construction. The customer may have 
any architectural style from the Colo- 
nial to ultra-modern. The combination 
of steel and plastic assures a high- 
quality, long-lived fireproof building. 


PROTECTION AGAINST Atomic Bomss 


Speed in construction and flexibility 
in design are by no means the only 
advantages of this building method. 
Several months ago “photos” were pub- 
lished in one of our picture magazines 
showing the “ruins” of the completely 
leveled city of New York; the atomic 
bombs that were supposed to have been 
dropped left only the stone lions in 
front of the library to serve as a land- 
mark. A picture of this kind of com- 
plete destruction is bound to give a 
feeling of utter helplessness against the 
power of the atomic bomb. After read- 
ing the report of Major De Seversky 
however, the author believes that it is 
possible to give a great deal of protec- 
tion even against this deadliest of all 
bombs. 


Fig. 10—Construction of roof section and upper wall. The 
standard F-beam is cut to sections (25) and spot welded 





“The type of destruction was entirely 
incendiary in character,” Major De 
Seversky reported on the effects of the 
atomic bombs exploded over Hiroshima 
and Nagasaki. “The deaths were due 
almost entirely to fire and falling struc- 
tures . . . Concrete buildings, even in 
the very heart of the bomb explosions 
remained erect . . . even fragile objects 
on such buildings are still standing . . . 
Had there been modern concrete and 
steel cities, there would not have been 
such tremendous loss of life.” 

When most of us retire at night to 
our comfortable homes, we might just 
as well live in a matchbox as far as the 
effects of atomic or incendiary bombs 
are concerned. But we could build 
homes which would give a great deal 
of protection at little if any increase in 
price. The construction we have just 
described has the sturdiness only steel 
can give. 

Suppose that intense heat waves are 
expected to result. To guard against 
them, we can use asbestos blankets on 
the sheet-metal partitions of our de- 
sign. Furthermore, the concrete used 
on the outside of the house may be 
given the same refractory character- 
istics of a furnace lining. Suppose 
that we get a momentary but very de- 
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structive gamma radiation from atomic 
bombs. We will be able to protect our- 
selves, to some extent at least, by using 
lead preparations on the sheet-metal 
partition of the steel house. In case the 
atomic bomb also has a poison-gas 
effect (as predicted lately), the steel 
house can be built airtight. To give 
an even greater amount of protection, 
the design shown in Fig. 9 could be 
used and made more elaborate. 


Toots AND MATERIAL 


The time has come when the pressing 
needs of the day are demanding new 
materials, new tools and new methods 
for the building industry. Steel mills 
with their modern equipment are able 
to produce on a mass-production scale 
any part called for in steel house con- 
struction. This means a comparatively 
low price for the most important ma- 
terial. Steel and plastic could very 
well be the dominating building ma- 
terials of the future. 

As a mass-production tool, the re- 
sistance welder has proved its speed 
and efficiency in the airplane and auto 
industries. Welding machines are ready 
and waiting for the building industry 
to use to assure rapid and economical 
fabrication of houses. 


to the studs (3) and to the locators (7). The roof F-beams 
(26) are then placed on the ends of the studs 











x MAINTENANCE 


Welding in 
Institution Maintenance 


BY OSCAR MARQUARDT 


Master Mechanic, Menard Div., 
Illinois State Penitentiary, Menard, Ill. 


As told to GEORGE HOLMAN 





HE THEN infant art of metal fusion child of the hammer and tongs. |, 

iar to the Menard branch of the stead of being looked upon as a skilled 

Mr. Marquardt tells of the |_ Illinois Penal System back in 1920. An artisan in his own right, the weldo 
| oxy-acetylene welding torch and a cut- was also helper to the two blacksmiths 

development of welding at ting torch were purchased in that year, It was not enough for him to know hoy 
| together with necessary tips and pres- to fuse metal—he was also required t 
sure gauges. Three kinds of welding swing a 16-lb sledge for heavy cut-offs 
adjunct to the blacksmith | wire were obtained: a square cast-iron and make ordinary welds on a forge. 
rod for welding cast iron, a yellow The number of welds the blacksmiths 
brass rod for brazing and a mild-steel made was great enough. Quarry cars 
maintenance tool. | rod which was used to weld everything _ broke their axles. Farm machines brok: 
| that looked like wrought iron or steel. down. Parts of these and broken gadg 

The above welding outfit was as- ets from other parts of the institutio: 

signed to the blacksmith shop, where were brought to the blacksmith shop t 

for years it remained the unhappy step- be welded. If at all possible—and 1 


a state institution from an 


shop to an indispensable 


Fig. 4—New guides for the ice plant 

chute were made by welding pieces Fig. 1—Handy rubber-tired cart for quick transit of oxy-acetylene welding 

of automobile springs at B, C and D. equipment. The eye in the tongue permits the cart to be coupled to a delivery 
An original guide is at A truck. Clamps hold the cylinders rigidly. See text for explanation of letters 
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Fig. 2—The are-welding shop is shielded by sheet-metal walls. The original 
welder is shown at left, the second make purchased at the right 


matter how troublesome the job or how 
ugly the finished product—the welds 
were made by one of the blacksmiths, 
not by their weldor-helper. 

But when the head blacksmith shook 
his head over a job, and the smithy at 
the second forge spread his hands out 
in helplessness, the fusion weldor was 
then given a chance to see what he 
could do. Because of lack of practice, 
he, too, often doubted his own ability. 
If at all possible, he usually brazed 
the. material, especially if it were cast 
iron. 

It was then common knowledge that 
cast iron was hard to weld with a torch. 
Nevertheless, it was impossible to weld 
this metal on a forge, and fusion weld- 
ing was the only hope of salvaging 
many a machine part. If a broken cast- 
iron piece was worth the cost of the 
oxygen and acetylene required, its weld- 
ing was usually attempted. Yet every 
mechanic was skeptical of the quality 
of a cast-iron weld. Frequently, the 
blacksmith made braces (just in case 
he weld didn’t hold) for welded cast- 
iron gears, pillow blocks, etc. 

Good weldors among the prisoners 
were rare, and confidence in the new 
welding technique developed slowly. 
Because administration policy classified 
them as an unjustified expense, oxygen 
and acetylene were not available in 
sufhcient quantities to train new weld- 
ors as fast as the old one vanished from 
the scene. Welding as an institution 
maintenance method lagged five to ten 


years behind national industrial pro- 
cedure. 


Hose Line DISASTER 


In those early days welding was re- 
garded as dangerous simply because 
the necessary materials were held in 
steel pressure vessels. Trouble arose in 
other ways. One cold winter night an 
exposed section of wrought-iron water 
pipe froze and burst in a location which 
required the whole of the institution’s 
water system to be shut off. The oxy- 
acetylene welding outfit was called up- 
on to meet the emergency, but, un- 
luckily, the outfit had to remain in the 
cold for an hour before the pipefitters 
were ready for the. weld. When the 
weldor opened the valves, no pressure 
would build up in the oxygen hose. 
Moisture in the oxygen (far more com- 
mon in those days than at present) had 
frozen in the valve orifice. This inci- 
dent did not increase the popularity of 
welding in institution maintenance. 

In 1924 the institution began to ex- 
pand. A new laundry was erected in 
1927, but with little use of welding. In 
1929, however, the power plant was 
remodeled. Two new water tube boilers 
were installed to supplant two small- 
er ones of the fire tube type. On this 
job oxy-acetylene welding came into its 
own. The welding of steam pipes was 
approved, and the cutting torch was 
called upon to reduce the old boilers 
to pieces small enough to handle. 
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Fig. 3—This steel ladder was fabri- 
eated by are welding the rungs 


Before attempting to cut the old boil- 
ers, all parts were hammered thorough- 
ly to remove the boiler scale from one 
side and the rust from the other. This 
prevented splashing of the oxidizing 
metal, saved oxygen and acetylene and 
kept the cutting tip cooler. If the tip 
became hot enough for the flame to 
sputter, it was dipped into a can of 
cold water kept available for that pur- 
pose. 

Between 1929 and 1938 almost every 
building in the institution was remod- 
eled or replaced. Two new cell houses 
were built and an old one modernized. 
An addition was built to the hospital, 
and the institution’s water plant en- 
larged. A new cold storage, a new ice 
plant and a new chapel building were 
erected, some by contract, others di- 
rectly by the State. In all of these new 
buildings welding was extensively used. 


Cart FoR GAs EQUIPMENT 


A handy rubber-tired cart (Fig. 1) 
is now used for‘oxy-acetylene welding 
equipment. The eye in the cart’s tongue 
is merely coupled behind a delivery 
truck for quick transit to any outlying 
part of the institution. The letters on 
the picture indicate the location of 
the tool box (B), hose reel (H), rod 
quiver (Q), latch (L) and crank- 
handled clamps (C). The latch per- 
mits the lower half of the cart to spring 
upright to facilitate the changing of 
oxygen and acetylene cylinders. The 
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clamps hold the cylinders rigidly to 
the cart bed. 

The first motor-generator arc-weld- 
ing set was acquired on transfer from 
another institution late in 1930. A dif- 
ferent make was purchased the follow- 
ing spring, and one of the building 
contractors brought in a third. The 
two original d-c welders are shown in 
Fig. 2. Both of these sets have seen 
strenuous service. From June, 1931, 
to June, 1932, and again from March 
through September, 1933, these weld- 
ing machines ran 10 to 24 hours daily, 
both in the erection of new buildings 
and in maintaining the old. Another 
are welder is now being ordered. 

Long before the outbreak of World 
War II, both are and oxy-acetylene 
welding had become indispensable and 
were used successfully for such jobs 
as building up dust mill hammers, cut- 
ting out boiler tubes and the welding 
of aluminum-cooking utensils. Cast- 
iron jobs also ceased to be a bugbear 
to the weldor. 


STEAM Pipinc REPAIRED 


The real value of welding in institu- 
tion maintenance is brought out by an 
emergency that occurred during the 
first year of the war. A large pipe line 
carrying low-pressure steam through a 
long underground tunnel corroded at 
several places where it touched con- 
crete supports. New pipe could not be 
obtained through priority regulations 

even if it could, the maintenance de- 
partment would have faced the major 
task of in the under- 
ground and removing the old 
pipe. It was vital, however, to keep the 
line in service. 

The steam was turned off to allow 
weldors and pipefitters to go into the 
duct. They cut the pipe into suitable 
lengths to turn with chain tongs and 
rotated each section 180 degrees. The 
lengths were then rewelded and the 
corroded spots also filled by welding. 
While this was an emergency measure, 
the pipe is still in such good shape that 
no plans have yet been made to replace 
it. 


assembling it 
duct 


Joss Done Berrer BY WELDING 


Another emergency job on which 
welding proved of value during the 
war was in the salvage of chains by 
building up the worn places on the 
links. 


Typical of jobs which can be better 


done by welding than by other means 
is the 20-ft ladder with arc-welded 
rungs shown in Fig. 3. In prewelding 
days, the rungs would have been turned 
at the ends, placed in holes drilled in 
the angle irons and then riveted. The 
angles would have been weakened by 
the holes, naturally, and heavier angles 
would have been required. Welding 
the rungs at points a, b, c, etc. made 
a stronger, lighter, neater and safer 
ladder. 

Fig. 4 depicts still another mainte- 
nance job which could be done prop- 
erly only by welding. This picture is 
a view of the chute of the institution’s 
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“Productive Power” Exhibit 





ice plant. When three of the fow 

nal guides in the chute were ha 
and broken by the hammering o 

sands of bars of ice, pieces of au 
bile springs were used to supplant 
An original guide is at A; new 
at B, C and D. As shown, the spring 
were neatly welded to the sheet-metal 
lining of the chute. This lining, by the 
way, is only 14-gauge steel and j; 
backed by a brick wall. Bolting 0 
riveting of the guides would have heen 
out of the question, even if the bolt or 
rivet heads could have been count 
sunk to permit the bars of ice to ec] 
Welding saved the day. 
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J. L. Wagoner and R. W. Mallick, Westinghouse, view the factory model used 
to demonstrate advantages of adequate wiring, power-factor correction, etc. 


|. pe that manufacturers will 
in the future be extremely de- 
pendent upon all types of electrical 
devices in order to meet the challenge 
of growth and survival, the Westing- 
house Electric Corporation’s industrial 
department has prepared an elaborate 
traveling exhibit to educate them in 
the newest and best methods. “Produc- 
tive Power,” as the exhibit is known, 
is soon to go on a year’s tour of most 
of the cities in the United States hav- 
ing concentration of industrial activity. 

Productive Power demonstrates sev- 
en applications for electric power in 
industry. First and most potent need, 
thinks Westinghouse, is for adequate 
wiring. A scale model factory layout 
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is used to demonstrate the advantages 
of better wiring, power-factor corr 
tion and circuit-breaker protection. 

The second application is resistat 
welding. The exhibit contains a mod 
ern, electronically controlled resistanc: 
welder, and audience volunteers wh 
are inexperienced in factory operati 
will be called upon to operate it. A 
tensile tester is also carried to dem: 
strate the strength of the resulting welds 
in steel sheeting. 

The remaining five applications a: 
lighting, electric furnace brazing, 0 
frared drying, r-f heating, air handli 
and conditioning. The induction-hea! 
ing part of the program will be p 
marily a laboratory session. 
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Fig. 1_—The prototype Mulberry pierhead was constructed 
at Old Kilpatrick shipyard on the Clyde river 


Fig. 2—<An earlier construction stage. Shell plates were 
butt welded on the prototype but later lap welded 


Big Jobs for British Welding 


N THE early months of the recent 
| world war, the welding industry, in 
conjunction with British engineering 
as a whole, was mobilized to prosecute 
the struggle to a successful conclusion. 
And welding contributed very effec- 
tively towards final victory. 

About three years were spent by 
Great Britain, the United States and 
the other allies in preparing designs 
for the fabrication of a great amount 
of equipment required for the inva- 
sion of Europe. Most of this was welded 
because welding offered the quickest 
means of production. 


SoME OF THE Bic Joss 


Welding was used for the construc- 
tion of the floating Mulberry harbor 
pierheads; one welding firm alone em- 
ployed nearly 200 weldors on this work. 
The six giant drums known as H. M.S 
Conuns (built in connection with the 
Pluto scheme of underwater pipe lines) 
were arc welded, Welding was also uti- 
lized in fabricating over 450,000 pan- 
els for Bailey bridges. Extensively used 
by the Army in a number of theaters of 
war, this lightweight sectional bridge 
is easily transportable and can be erect- 
ed quickly, using man power only, to 
carry heavy tanks. Finally, welding 
played a large part in the construction 
of warships of all descriptions, in the 
building of landing craft and in the 
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The pierheads of the Mul- 
berry floating harbors, the 
enormous drums for Opera- 
tion Pluto were needed to 
make invasion possible. Nei- 
ther project could have been 
accomplished without 


welding. 


manufacture of armored fighting ve- 
hicles, guns and small arms. 


MULBERRY PIreERHEADS 
The story of “The Harbor called Mul- 


berry” has captured the imagination of 
the civilized world. For Mulberry, as 
Ernest Bevin has pointed out, pre- 
vented 150,000 casualties. It also en- 
abled the allied armies to achieve a 
firm foothold in France and fight their 
way to the Rhine and victory. 

The construction of the prototype 


pierhead, designed by Lobnitz, Ltd., 


was carried out by Alexander Findlay 
& Co., Ltd., at its Old Kilpatrick ship- 


yard on the Clyde river. On completion, 


it was tested out along the Solway, and 
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because of the successful results ob- 
tained the decision was reached to 
build the other 22 pierheads, their 
bridging equipment and the breakwater. 

The responsibility for the produc- 
tion of these vessels within the time 
limit was entrusted to Alexander Find- 
lay & Co., Ltd., in view of the success- 
ful completion of “Prototype 2,” but 
the shipyard at Old Kilpatrick was al- 
ready fully occupied on Admiralty 
work of an equally urgent nature. Since 
all other shipyards were in the same 
position, the first problem was to find 
a site on which to construct the pier- 
heads. These were ultimately found at 
Leith, on ground being developed as an 
extension to Leith Docks at Cairnryan, 
a military depot occupied by Royal En- 
gineers, and at Conway in North Wales. 

Thirteen pierheads were built at 
Leith, four at Cairnryan and five at 
Thus 18 of the total of 23 
pierheads, including the prototype, were 
built in Scotland, and site welding was 
carried out on a total of 15. 

The prototype differed from the pro- 
duction pierheads in that it was built 
piecemeal. The hull was entirely butt 
welded, but the transverse and longi- 
tudinal bulkheads and the internal 
bracing were delivered to the site ready 
for installation. Figs. 1 and 2 show the 
prototype under construction. 


Conway. 
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PREFABRICATED CONSTRUCTION 


In the light of the experience gained 
on the prototype, it was decided to alter 
the design to permit a greater measure 
of prefabrication. These alterations 
were in detail only, and in principle 
the production pierheads remained sim- 
ilar to the prototype. 

The extra prefabrication was mainly 
on the spud wells, the superstructure 
including the cross girder, and the deck 
and bottom plates. The latter were de- 
livered to the site with the longitudinal 
channels welded in place. The deck 
treads were also shop welded. 

The reasons for prefabrication were: 

1. The parts could be turned by 
crane so that welding was quicker by 
virtue of the use of larger electrodes in 
the downhand position. 

2. More of the work could be done 
under cover, unaffected by weather 
conditions. 

3. Most of the work being down- 
hand, welders of less skill could be used. 

4. The parts to be fabricated were 
contracted out to a large number of 
firms having the necessary facilities. 

5. Work could be continuous even 
during blackout periods, a point which 
had caused trouble with A.R.P. and 
police services during the construction 


of “Prototype 2.” 
Lap Jounts Usep EXTENSIVELY 


Though the prototype had been butt 
welded, lap joints were favored on the 
other pierheads for the 
reasons: 


following 


1. To bring prefabricated parts into 
position with closely butting edges 
called for a degree of accuracy not 
likely to be obtained throughout the 
job. Laps, however, could very either 
way and still give a close enough fit- 
up for welding. 

2. In the prototype, all of the skin 
plates had to be beveled to give a dou- 
ble-vee preparation. This machining 
was in itself a task of considerable mag- 
nitude. Bearing in mind that the pier- 
heads were 200 ft long, 60 ft wide, and 
10 ft deep at the sides, it is doubtful if 
the necessary machining capacity was 
available. 

In the production pierheads, some of 
the plates were from universal mills 
(having rolled edges), and those that 
required planing could be batch 
planed. 

3. It was necessary to employ weld- 
ors of the trainee type. Experience had 


4 


shown that these men, while capable of 
making quite good lap welds in the 
downhand position, generally require 
some further tuition before they are 
able to do either positional or butt 
welding satisfactorily. 

4. By lapping instead of butting, 
each compartment became a separate 
unit, allowing weldors to start and 
carry on welding whenever the steel 
was erected in place. In the butt-weld- 
ed prototype, a certain procedure and 
sequence of welding had to be carried 
out, and the speed of erection was gov- 
erned by the speed of welding. 


PARTS AND MATERIALS 


Many firms took part in the prefab- 
rication. Longitudinal and transverse 
bulkheads, bracing, sloping stays, spud 
casings, cross girders, deck and bottom 
plates were. contributed from many 
sources. Some of these parts were 
welded and some riveted, according to 
the facilities in the shops concerned. 
Riveted and welded parts fitted in 
equally well. The Lanarkshire Weld- 
ing Co., Ltd., carried out the making 
of spud casing parts in addition to 
much site work, and it is creditable to 
all concerned to state that there was no 
major hold-up at any time for want of 
materials. Coated mild-steel electrodes 
were used for all welding. 

At the site, the supply cable was ar- 
ranged to run along the face of the 
four berths and was tapped to provide 
for a possible 40 to 50 weldors at each 
berth. A-c transformer weldors accom- 
modating six, three and single opera- 
tors were installed so as to allow for 


the moving of operators fro 

berth to another. As the berths 
very close together, the men c 

moved from one to another by s 
extending their cables, which 
fitted with detachable 
simplify this procedure. 

Where there were numbers of 
ors using small electrodes on posi! 
work, three-operator and six-op: 
transformers were converted to si) 
twelve operators, respectively. 

As the tides only served for lau 
ing on three or four days a month, th 
cable was extended to Newhaven 0) 
about 300 yards distant, and a we! 
plant was installed there for fitting 
operations. This, of course, obvi 
any necessity for holding a pier! 
on the berth beyond the prearrai 
time and so interfering with the la 
of the keel of the following vessel 


connect 


A New SHIPYARD 


In a little more than three mont 
from the time the first steel-work 
rived at Leith, a complete shipyard | 
come into being. Power, water, di 
age and railway had been laid. Offices 
workshops and stores had been buil 
Cranes were erected. Berths and laur 
ing ways were ready for the vessels 
This in itself was a remarkable pe 
formance and contributed in no st 
measure to the success of the whol 
project. 

The first pierhead was launch 
from Leith on Jan. 26, 1944; the s 
ond was launched in February and | 


third March 11. On the last date. 


Fig. 3—Two Conuns for Operation Pluto (pipe lines under the ocean) on the 
assembly base. The one in the foreground is nearly ready for launching 
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Minister of Supply asked for a total of 
sine pierheads from Leith by the end of 
\pril, and on Sunday, April 30, the 
sinth pierhead was delivered. The re- 
maining four were completed within 
the required time, and the yard then 
went over to the construction of 16 in- 
iermediate pontoons, another part of 
the same project. 


Wetpine Deraits 


In the prototype, the spud well 
plating above and below deck was 
welded piecemeal; in the later pier- 
heads it was prefabricated. The same 
applies to the upper cross girders. The 
bottom plating and the deck plating 
were supplied with the channels and 
deck treads welded on, and wherever 
possible the angles, etc., forming means 
of attachment were shop welded to the 
plates. 

The transverse bulkheads were shop 
welded in two pieces, except for end 
bulkheads where the part was incorpo- 
rated in the redesigned spud wells. The 
welded girder formed the seating for 
the spud winches. It was intended that 
holding-down bolt holes should be 
drilled on the site, but the holes were 
ultimately templated and shop drilled, 
which proved satisfactory. In welding 
large areas such as transverse bulk- 
heads, special allowance had to be 
made for contraction. Longitudinal 
bulkheads also had a tendency to buckle 
and had to be watched carefully. Trans- 
verse girders were riveted shop con- 
struction with bolted side connections 


to longitudinal bulkheads. 


The additional fabrication and the 
alterations in design resulted in a re- 
duction of the site welding to about 
55% of the prototype, reckoned in man 
hours. . 

By suspending operations on Bailey 
bridges, about 70 weldors were freed to 
go to the site at the start of the work 
there. This number was later aug- 
mented to about 150, mainly by the 
good services of the Ministry of Sup- 
ply and the Ministry of Labor. 

To sum up, in nine months from 
the time the job was proposed, a com- 
plete shipyard had been established 
and thirteen welded vessels, each over 
1,000 tons, had been built, launched, 
fitted out and delivered. 


OPERATION PLuTO* 


“They wound a pipe line round a 
drum like a cotton on a reel; they 
towed it on a large bobbin, laid it un- 
der the Channel and across the Conti- 
nent; they then pumped a million gal- 
lons of petrol to our armies every day.” 
Thus wrote Basil Cardew of the Daily 
Express. 

Each bobbin, and there were six in 
all, was known as H. M.S. Conun; they 
were fabricated and constructed by Or- 
thostyle Limited, Scunthorpe Lincs. 

The prefix H. M. S. is always used in 
connection with shore stations, but in 
the case of the Conun it can be said 
that it really referred to a ship, not a 
streamlined job or one easy to handle, 
but nevertheless a true ship with bulk- 





*For additional details see, *‘Pipe Lines for Pluto,” 
page 49, Tue Weroinc Encrnerr, July, 1945. 


Fig. 4—A Conun ready to be wound with its steel pipe. The enormous size of 
this floating drum can be gauged from the sailor standing alongside 
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heads and watertight compartments. 
Each of these unique vessels was de- 
signed to carry a heavy cargo of pipe 
some 80 miles in continuous length. 

The drums had to be designed to 
carry a water-borne load of 1,500 tons, 
and it was necessary that they should 
be as light as possible to permit carry- 
ing of the maximum load of steel pipe; 
it was also essential for the drums to 
be perfectly watertight. 

In view of the preceding considera- 
tions and the fact that a time limit had 
been set for the completion of the work, 
welded construction was decided upon. 


Mass-Propuction MetTHops 


To save time in preparation of ma- 
terial and to speed up site welding and 
insure watertight joints, it was decided 
to use deep-penetration welding wher- 
ever possible. Orthodox construction 
methods were discarded in favor of pre- 
fabricated sections weighing up to 15 
tons for erection on the site. 

Concrete assembly floors were laid 
at the site, and pits or trenches were 
dug for electric distribution cables. 
Suitable handling equipment enabled 
work to progress on four drums in 
various stages at the same time. 

To permit downhand welding and fa- 
cilitate erection, especially designed 
cradles were built with roller tracks 
conforming to the contour of the drum. 
This equipment made it possible to ro- 
tate the drum in either direction by 
means of a monkey winch, permitting a 
welding procedure involving the use 
of large electrodes. 

There was no edge preparation on 
the plates making up the shell of the 
drum. The %@-in. plates were set up 
with a ¥-in. gap on the roller tracks 
and tack welded. The sealing run was 
made first, using 5%»-in. electrodes; 
this served as a foundation for the deep- 
penetrating weld on the reverse side, 
which was made with %g-in. elec- 
trodes at approximately 480 amp. 


Fig. 3 shows two Conuns on the as- 
sembly base. One is nearly ready for 
launching; the other (in the back- 
ground) is in the course of erection. 


WELDING THE ENps 


The conical ends were made from 
%g-in. plate prepared in the orthodox 
way with 60-deg vees. These plates 
were welded with two runs of %¢-in. 


electrodes, and a sealing run of 54-in. 
(Please turn to page 68) 
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Manipulative skill in weld- 
ing and a thorough under- 
standing of its basic princi- 
ples are required of every 
prospective airman who 
comes to study at the first 
Federal-approved aviation 
school in the U. S. 











ARKS Air College, East St. Louis, 

Ill., considers welding so im- 
portant that it is a requisite of every 
course. Every student is required to 
take 90 to 150 hours of instruction in 
welding as part of the 21-year courses. 

Students in the aviation maintenance 
engineering course have 30 classroom 
and 120 shop hours of instruction. 
Men in the aeronautical engineering 
and aviation operations engineering 
schools have 30 classroom and 60 
shop hours of instruction. 


Stress Gas WELDING 


Parks has the No. 1 certificate in 
the United States for Federal approval 
as an aviation school and is No. 14 
among CAA approved aviation repair 
bases. These low numbers indicate 
the school’s long history in the field. 

Most of the welding instruction cen- 
ters about the oxy-acetylene process 
since this is the most widely used for 
aircraft maintenance. Equipment in- 
cludes 25 complete sets for students 
to use in gas-welding operations and 
12 to 18 cylinders, including those 
supplying three portable welding 
outfits. 

Parks stresses aircraft welding be- 
cause it is necessary for a student to 
master aircraft gas welding in order to 
get this CAA aircraft and engine 
mechanic’s license. Securing the 
license is one of the requirements be- 
fore a student receives his Bachelor 
of Science degree and diploma. 

The school finds that it can tell from 
watching a student learn to weld 
whether or not he will make a good 
all-around aviation engineering man. 
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Oxy-acetylene welding at Parks Air College, East St. Louis. 
required to learn to weld as part of their courses in aviation maintenance en- 
gineering and aeronautical engineering. Arc welding is also taught at Parks 


This is because welding requires coor- 
dination of a man’s hands and is one 
of the highest skills a craftsman can 
master. It is true that a lot of so-called 
“weldors” were employed in the air- 
craft industry during the war, but these 
were essentially piecework personnel 
who knew only one minor operation. 
They simply aren’t in the same class 
with experienced, all-around weldors. 


Wuy Wetpine Is Taucut 


After graduation, only the students 
of the aviation maintenance engineer- 
ing course will probably be directly 
connected with welding operations. 
Nevertheless, the school believes that 
every one of its graduates, regardless 
of the aviation field they are to enter, 
should have a thorough knowledge of 
the craft. It is the Parks theory that 
a graduate of the operations engineer- 
ing course, for instance, must be able 
to understand the problems of main- 
tenance men when he becomes a fixed 
based operator or operates his own 
airport; such understanding is im- 
possible unless he knows welding. 

We also feel that in developing 
aeronautical engineers we should teach 






Students are 


them the actual use of welding and 
welded sections in the building of ai 
craft. Every aircraft has some parts 
that are welded, and in many the 
welded structure is the backbone of 
the airplane—an additional reason for 
instruction in the subject. 

Welding teaches a student planning 
as well as physical codrdination, Parks 
believes. That is because a welding 
job once started must be either con 
pleted or thrown away. 


ALL Positions, ALL Joints 


In the gas welding of steel, Parks 
teaches the following types: fillet 
cluster, butt and lap welds. ‘The schoo! 
is not satisfied to develop and train 
men who can weld at benches but also 
requires that they be able to do over- 
head and vertical welding. A student 
may be steady when he is given the 
support of a bench, but actual welding 
conditions in airplane maintenan: 
shops and airplane plants requir 
steadiness on his feet and at difficu! 
angles. 

Fillet, butt and lap welds also ar 
taught in aluminum welding, and stu 
dents are instructed in brazing, silve 
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riStudents to Weld 


BY J. THOMAS HARRINGTON 
Instructor in Welding, Parks Air College 





This student is making a tubular 


steel cluster joint. 


soldering and low-temperature weld- 
ing. The school keeps abreast of the 
latest developments in welding through 
the reading of trade magazines and 
contacts with the field of aviation. 
Suggestions, recommendations and 
ideas are being constantly sent back to 
the school by its graduates, who hold 
responsible positions in aviation all 
over the world. 

It is the Parks policy to combine 
theory and practice and to teach types 
of welding which, though not widely 
used in the aircraft industry now, may 
be of future importance. This plan 
gives complete coverage of the field 
and still retains emphasis on the fac- 
tors of immediate practical importance. 

Arc welding of aluminum and steel 
is taught, and students practice on a 
200-amp welder. Resistance welding 
is taught in theory only. 

Here is a summary of the course, 
including the lectures given in class- 
rooms to balance the shop work. 


Welding a tubular steel fuselage. Instructors stress the 
importance of wearing safety goggles at all times 


Students learn 
to weld from standing positions and 
from difficult angles, approximat- 
ing the conditions they will en- 
counter in the aircraft industry 


OUTLINE OF COURSE 


History of welding. 
Welding equipment (all types). 

3. Set-up and adjustment of equip- 
ment. 

4. Gases used in welding. Their 
manufacture and development. 

5. Safety precautions in welding. 
The storage and handling of gases. 
Cylinder construction. Importance of 
wearing welding goggles. 

6. All types of welded joints, their 
designs, rated strengths, etc. 

7. Civil Aeronautics Administra- 
tion regulations on welded joints in- 
cluding approved splices and repairs. 
For this lecture the CAA Manual 18, 
regarded as the Bible of aviation main- 
tenance, is used extensively. 

8. Fuselage alignment after weld- 
ing. 

9. Aluminum and steel tube bend- 


ing. 


Ne 
. . 


10. Brazing. 
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1l. Hard soldering. 

12. Welding of stainless steel. 

13. Welding of nickel-base alloys. 

14. Welding aluminum and its al- 
loys. 

15. Inspection and testing of welds. 

16. Heat treatment, tempering and 
case hardening. 


Students are given the opportunity 
in their final weeks of instruction to 
see the practical application of all 
they have learned. They do actual 
welding work on airplane fuselages, 
landing gear and engine mounts. 

Parks feels that the best proof of 
the value of its welding course is fur- 
nished by its ex-students, many of 
whom hold excellent positions in main- 
tenance engineering and other fields 
of aviation. It is interesting to note 
that the students actually express a 
liking for the course. And from a 
college student that is high praise, 
indeed. 


Parks students work on practical applications. This man 
is welding airplane engine exhaust collector rings 
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Fig. 1 — All-weld-metal specimens. 
These fractures are typical of the 
results of ordinary tensile tests 





Do elongation tests of all- 
weld-metal specimens bear 
any relation to the ductility 
of an unmachined weld? 
This author thinks not. 











UALITY is a relative measure. From 
QO the standpoint of welding, any 
weld which satisfactorily performs the 
function for which it was made should 
be considered a high-quality weld for 
that application regardless of its ap- 
pearance, tensile strength or ductility. 
Therefore, the use for which a weld is 
intended must be known before it can 
be determined whether or not it is of 
high quality. 


THe Question oF DuctiLity 


Quality is frequently interpreted to 
mean the physical properties of the 
weld metal; i.e., yield strength, tensile 
strength and elongation. Yield and 
tensile strength are seldom mentioned 
in connection with the welding of mild 
steels -because it is generally accepted 
that the weld is stronger than the plate. 
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Effect of Elongation 


However, the question of ductility of 
the weld metal is frequently discussed. 

Ductility is normally determined by 
measuring the elongation of an all- 
weld-metal specimen. The elongation 
figure so obtained is misleading be- 
cause there is no relation between the 
elongation obtained in a machined 
weld-metal specimen and that which 
would be obtained in a weld on a 
particular product. 

Most welds are used in the “as- 
welded” condition and the surface of 
the weld is not machined. When a weld 
in the “as-welded” condition is tested 
for elongation, the value obtained is 
controlled greatly by the bead shape 
and smoothness and only slightly by 
ductility of the weld metal. It is, there- 
fore, impractical to decide to use an 
electrode which has an elongation of 
17% rather than one which has an 
elongation of 22 or 25% when the fig- 
ures are based on tests of all-weld-metal 
specimens. This point is substantiated 
in the accompanying pictures of va- 
rious test specimens. 

Fig. 1 shows two all-weld-metal ten- 


sile specimens. The one shown below 
was welded with AWS E-6010 and the 
specimen above with AWS E-60]2 
electrodes. The specimen welded with 
the E-6010 has an elongation of 28” 
and the fracture is of the cup-and-cone 
type. The specimen welded with the 
E-6012 type electrode has 18% elonga. 
tion and did not have the cup-and- 
cone type of fracture. These two frae- 
tures are typical of those resulting 
when E-6010 and E-6012 electrodes 
are tested in accordance with the 
American Welding Society filler metal 
specifications. 


WELD-BEND COMPARISONS 


Fig. 2 shows two butt welds that 
were made on ¥%-in. plates cut fron 
the same bar of steel. The weld at top 
in this picture was made with an E-6010 
electrode and the specimen below with 
an E-6012. After welding, both plates 
were bent in an attempt to make the 
unmachined weld beads fail. 

The weld made with the E-6010 ele: 
trode failed after bending 100 deg 
The weld made with the E-6012 ele: 


Fig. 4—Ship plate specimens of %-in. thickness. The specimen at the left 
failed after a 25-deg bend, but the one on the right bent double without 
failure. The reason for the difference is given in the text 
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Fig. 2—Butt welds in \%-in. plate, The one welded with 
an E-6010 electrode failed after a 100-deg bend; the 
E-6012 weld remained intact after being bent 160 deg 


trode showed no failure after a 160- 
deg bend. 

Fig. 3 is similar to Fig. 2 except that 
the weld made with the E-6012 elec- 
trode (above) failed after 110-deg 
bend, and the weld made with the 
E-6010 electrode (below) showed no 
failure after bending 160 deg. This is 
very nearly the reverse of the results 
given by the tests pictured in Fig. 2. 

Before interpreting the above conun- 
drum, it may be well to examine Fig. 
4, a photograph of two adjacent pieces 
of a %-in. plate. One of these pieces 
bent double with no failure and the 
other failed across .the entire surface 
after a bend of only 25 degrees. This 
same plate when tested in accordance 
with ASTM specifications A131-39 
(Structural Steel for Ships) had 26% 
elongation in 8 inches and a tensile 
strength of 65,000 psi. 


Tue Rippies EXxpLaAinep 


To sum up all these results, one of 
each of the weld specimens was made 
with an E-6010 and one with an E-6012 
electrode; one plate sample was ca- 


pable of bending without failure much 
more than the similar sample. Now 
if the surfaces of these welds are ex- 
amined, one will see that the E-6012 
weld in Fig. 2 has a smooth, uniform 
ripple, the E-6010 weld in the same 
figure a coarser ripple. In Fig. 3, the 
E-6012 weld has the coarser ripple and 
the E-6010 weld the finer ripple. This 
indicates that the ability of the weld to 
elongate depends more on the surface 
condition of the bead than upon the 
type of electrode. 

The explanation of Fig. 4 is that the 
failed:sample at left was bent parallel 
and the other was bent at right angles 
to the direction of rolling. Failure was 
caused by fine shallow seams in the 
plate bent parallel to the direction of 
rolling. A certain amount of steel 
has these fine seam defects, but such 
steel has been successfully used for 
years without any apparent trouble 
even though it is capable of very little 
elongation. If the steel itself needs 
very little elongation to perform satis- 
factorily, obviously the weld metal 
needs only a little. That makes any 
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Engineer in Charge of Welding Applications, 


The Lincoln Electric Co., Cleveland, 
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Fig. 3—These tests showed the reverse of Fig. 2. The 
weld made with the E-6012 electrode failed after a 110- 
deg bend. The E-6010 weld did not fail after 160 deg 


question as to whether an_all-weld- 
metal specimen should have 17 or 22% 
elongation a rather poor basis for con- 
troversy. The question is irrelevant to 
safety considerations since 17% is 
more elongation than can normally be 
used and also because the elongation 
figure obtained from an all-weld-metal 
tensile test is no criterion, relative or 
absolute, of the ability of a weld to 
elongate. 


Fase IMpressIONS CREATED 


To continue a step further, the qual- 
ity of a weld made with an E-6012 or 
E-6013 electrode is not and should not 
be considered lower than that of one 
made with an E-6010 or E-6011 elec- 
trode on the basis of common but un- 
appropriate test methods. As before 
explained, these tests create false im- 
pressions. 

Since the differences in elongation 
in the 60,000-psi type of electrodes 
cannot be used intelligently to help 
users to select the proper electrode, the 
elongation requirements should be the 
same for electrodes in the same tensile- 
strength class. 
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All-Welded SPHEROIDAL 


BY JOHN H. GIROUX 


N 1941 water division officials of the 

District of Columbia recommended 
the installation of a 2,000,000-gallon 
water tank to provide a reasonable stor- 
age reserve, independent of direct 
pumping, to supply increasing con- 
sumption in the section adjacent to the 
southeastern boundary of the nation’s 
capital. Came Pearl Harbor and war- 
time complications such as material 
shortages and the difficulty of obtain- 
ing a proper site. For these reasons, 
the project remained dormant until 
August, 1944, when construction com- 
panies were asked to submit a design 


Fig. 2 (upper, left)—Raising of the 5-ft-diameter riser 


for a tank based on the following speci- 
fications: “Overflow to be at elevation 
382. Elevation of ground at site 295- 
300. Permissible range in head 35 ft.” 


TANK FEATURES New DEsIGN 


The tank was to be erected in the 
Anacostia section of Washington, near 
the intersection of Alabama and Boule- 
vard Avenues, which is an almost ex- 
clusively residential region of good 
property values. Hence the esthetic ap- 
peal of the finished structure war- 
ranted particular attention. 


Of the plans submitted, that 
Chicago Bridge & Iron Compan 
chosen. All applicable details 
unconventional structure were 
cordance with American Water \ 
Association specification 7H.1-194 
The design called for an all-w 
spheroidal tank (Fig. 1) 106 ft i 
ameter to be supported on sixteen 
columns 4 ft in diameter and a flu 
central column 40 ft in diameter. 
16 supporting columns are 52 ft ( 
high and define a 96-ft. circle. 
fluted column, 47 ft high, was fa 
cated from plates approximately 8 ft 


bottom section of the spheroidal tank. This was later 


pipe was the first step in construction. The 68-ft boom of 
the guy derrick was used for this task. Fig. 3 (upper, 
right )—First section of the fluted column being put into 
place. Lugs used for the fitting-up process may be seen on 
the sides of the plate. Fig. 4 (bottom, left)—Hoisting the 


welded to the plates attached to the box girders and to the 
narrow ring at the top of the fluted column. Fig. 5 (hbot- 
tom, right)—-The sixteen outside columns were erected in 
one piece, reducing field work. Each of these outer columns 
is 4 ft in diameter and was delivered to the job in one piec 








WATER TANK 








— 


| It is not often that the combination of esthetic 





appeal, new design and low maintenance can be 
acquired at low cost on a water tank. It was ac- 
complished, however, on the 2,000,000 gallon 
welded tank erected by the Chicago Bridge & Iron 


Company for the District of Columbia. 








wide and bent to a 9-ft radius. These 
curved plates were joined by welding. 
Located inside of this central column is 
the 5-ft-diameter riser pipe which con- 
nects the tank to the main water dis- 
tribution system. Overall height of the 
tank is 99 ft. The range in head is 34 
ft 6 in., with the low water level 49 ft 
above the ground. 

Construction began with the erec- 
tion of the 5-ft riser pipe to its full 
height of 45 ft 7 in. This operation was 
carried out as shown in Fig. 2. The guy 
derrick used had a 90 ft mast and 68 
ft boom. When the riser was completed 
it became the base of the derrick. From 
this added height, the comparatively 
short boom derrick was used to erect 
the remainder of the tank (Fig. 3). A 
dual-drum hoist using compressed air 
(originally built for steam operation) 
supplied the power for the derrick. 


FITTING THE COLUMN PLATES 


Erection of the riser was followed 
by construction of the fluted central 
column. The formed plates, each equal 
in length to one-half the height of the 
17-ft column, were set up individually 
as shown in Fig. 3. When all plates had 
heen raised, temporary connections be- 
tween plate sections were made to per- 
mit proper spacing of all sections prior 
to welding. This fitting-up process con- 
sisted of the use of patented lugs 
welded to the steel. The width of the 
joints could be properly adjusted by 
driving tapered pins through the lugs. 
When all the sections were thus prop- 
erly aligned, the lower end of each 
plate was welded to a 26 by 1-34-in. 
continuous base plate which had been 


previously connected to the concrete 





Fig. 1—A fluted central column and a spheroidal tank 
join for esthetic appeal in this 2,000,000-gal welded 


water tank erected in the nation’s capital 


footing by 2%-in. bolts. on an 8-ft 
spacing. The formed plates were now 
ready to be welded up to and beyond 
the lowest temporary connection. After 
this was done, the lugs were knocked 
off and the final weld made in that 
section. 

The upper half of the column was 
next raised, utilizing the same proce- 
dure for alignment and fabrication. 
This was followed by assembling the 
narrow ring between the central column 
and the bottom of the spheroidal tank. 

The bottom of that portion of the 
tank (Fig. 4), between the riser and 
the fluted column was erected next. 
These bottom plates were welded to the 
ring between the tank and column to 
complete the central unit. 

The outer columns (Fig. 5) were de- 
livered to the job in one piece, thus 
eliminating any ground fitting and 
welding. As a result, a column could be 
erected in a comparatively short period 
of time. These members were sup- 


THE WELDING ENGINEER—AUGUST, 1946 


ported by 2-in. shims. The spaces occu- 
pied by the shims were filled with ce- 
ment grout. All columns were made 
fast to the footing with two 134-in. 
bolts. 

Next up for assembly were the tri- 
angular box girders (Fig. 6) used to 
transfer part of the overhanging load 
of the tank to the outer columns. Each 
of these triangular girders was made 
up of three welded plates and a short 
protruding cylinder that was welded 
to one of the outer columns. 

Prefabrication facilitated the con- 
struction of the sides, bottom and roof 
of the tank. Two or four formed plates 
were welded on the ground, and this 
prefabricated section was then hoisted 
and placed as a unit (Fig. 7). Before 
welding, the plates were joined by the 
same patented fitting-up process em- 
ployed to construct the fluted column. 
The lugs earlier described were used 
again, after all sections were in their 
final elevated position, to assure equal 


51 





seem nee aggiel FR en em 

















spaces for welds between plates. 

The same welding procedure was 
used on both the sections joined on the 
ground and those joined on the tank. 
The side and bottom plates were pre- 
pared by beveling a double-vee groove. 
A continuous weld was made from one 
side, and the opposite side was chipped 
out with a pneumatic hammer. A sec- 
ond continuous weld was then made to 
fill all of the space on the second side. 
The roof plates were prepared by bevel- 
ing a. single vee-groove and were 
welded from the top side against back- 
up strips. The welds were made manu- 
ally using six 400-amp d-c welders that 
had been mounted on skids to permit 
them to be moved to any part of the 
ground. The majority of the welds were 
made with AWS E-6010 electrodes 
varying in size from %» to 4 in. 

Because there is no bracing between 
the outer piers, the foundation design 
required the fluted central column to 


carry the entire wind load. The outer 
columns carry the snow load, all the 
weight of the upper steel, a part of the 
bottom steel and a portion of the water 
load. The balance of the water above 
the 5 ft-riser is carried by the center 
spread footings. 

The foundations were designed for a 
soil pressure of 5,000 psf with maxi- 
mum loads of 88.5 tons on the center 
pier and 3,806 tons on the 40 ft-di- 
ameter footing under the fluted column. 
A total load of 416 tons was figured 
for each of the sixteen outer structures. 
These figures were not accepted, how- 
ever, until a bearing test 6 ft below the 
surface of the center footing had been 
made and showed good supporting 
properties. Two bearings were carried 
70 ft below the surface as an added 
study of the soil composition. 

Since the design of the fluted column 
was comparatively new, its ability to 
withstand loads only 


was known 


x | 


Fig. 7 (right)— 
Tank sections are 
welded onthe 
ground and raised in 
prefabricated units 
of two or four plates 


Fig. 8 (left)—Seale 
models built to 
check the strength 
of the fluted column 
design. Note the 
points of failure for 
both fluted and cyl- 


indrical models 
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through mathematical calculati 


check these, a prototype of the u 


built by the Chicago Bridge 


Company on a scale of | in. to 
sheets 0.08 in. thick. Two of thes: 
models were tested for compar 


the University of Illinois. One 
cylindrical shell with a 


nomi 


ameter of 41 in. and 48 in. hig! 
other was a fluted shell of the 
height with a 41 in. outside dia 
The latter shell consisted of 16 
each having a radius of 10 in. 
shells were fabricated by welding 
from the outside only. 
The net weight of the cylin 
shell was 106 lb, equivalent to 26 
per ft of length and correspondi: 
an area of 7.76 sq im. and a thick 
of 0.058 in. This model failed at 54 
lb, equivalent to a unit stress of 


psi. 


Total weight of the fluted sh 
the model was 143 lb or 35.7 lb px 
of length, corresponding to an ar 
10.5 sq in., and thickness of 0.07: 
The second medel failed at 277,000 | 
or 26,400 psi. Points of failure for t! 
two models may be seen in Fig. 8 

Foundations for the tank were buil 
by Leo Butler Co., Silver Springs, Md 
The balance of construction and desigr 


of the tank was by the Chicago Bridg 
& Iron Company. Fred Moyer of t! 
company suggested the use of the d 
sign of the fluted column. 


Fig. 


6 


(left) — Triangular 


sha pe d 


girders formed a ring above the out 


er columns. 


Some of the prefabri- 


cated girders appear in the left fore- 
ground, Note the pre-welded cylinder 
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Portable Spot-Weld 


Analyzer 


BY F. J. HAUNTY 
Welding Technical Advisor, 


Curtiss-Wright Airplane Division Plant 








Ingenious use of the cathode- 
ray oscillograph reproduces 
the current and pressure 
transients of a particular 
spot welder on the screen of 


the cathode-ray tube where 





they can be photographed 


for careful study. 


-—---- 








Left: The spot- 
weld analyzer is 
shown here with 
the man who de- 
veloped it, J. F. 
Haunty, welding 
technical advisor 
with Curtiss-Wright 
Corp., Columbus, O. 
The weld cycle 
shows up asa bright 
green curve on the 
oscillograph screen 


PORTABLE analyzer nicknamed 
A “Herman” by its proud parents 
has been an important factor for the 
past several months in testing and per- 
fecting aluminum spot welds at the 
Curtiss-Wright Columbus, O., plant. 
What the analyzer sees it photographs, 
and through photography welding can 
be done with slide-rule accuracy. 


CHecks WELDER PERFORMANCE 


Previously, it was not possible to 
analyze the true performance of a weld- 
ing machine. The governing factors 
the current and pressure values and 
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Above: Several cables lead from the portable analyzer to 
the spot welder. On the latter machine is a strain gauge 
to pick up force and a toroid winding to pick up current 
applied to the weld. Emerson Cooper, Curtiss-Wright 
Columbus plant, is the welding operator 


their time relationships—may be estab- 
lished by calculation and empirical 
methods, but if the machine does not 
perform as expected the purpose of the 
schedule is defeated. Therefore, it is 
highly desirable to be able to check the 
performance of each machine quickly 
and accurately. 

The instrumentation built and em- 
ployed by the writer is quite simple in 
design and construction. It is portable, 
very easy to operate and can be con- 
nected to a welding machine in less 
than five minutes. Basically, “Her- 
man” consists of a cathode-ray oscil- 
leograph and associate circuits for re- 
producing the current and pressure 
transients of a welding machine on the 
screen of the cathode-ray tube. The 
amplitude of the current and pressure 
traces can be calibrated in amperes and 
pounds respectively. By use of a tim- 
ing wave, their time relationships are 
readily comprehensible. It is also pos- 
sible to indicate tip temperature as 
well. The versatility of the analyzer 
enables its use for various other tests. 

The use of a long-persistence screen 
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Fig. 1—A good weld cycle, in which pressure and current traces are in their 
proper time relationship. A uniform 30-cycle timing wave appears below 


enables the observer to compare sub- 
sequent machine operations, thereby 
readily determining the consistency of 
performance. The trace remains visible 
on the screen for approximately 15 
seconds. Therefore, several repeat 
welds can be made, and the perform- 
ance of the machine compared for each. 


Easy To TAKE PicTures 


For recording purposes the screen 
of the cathode-ray tube is _photo- 
graphed. A camera adapter is readily 
slipped in place to take the exposure. 
It is possible to take more than one 
exposure on the same film by shifting 
the trace each time in order to prevent 
superimposing. 

Welding machine performance char- 
acteristics are readily analyzed by the 
study of a photograph of the transients, 
after which corrections or desirable 
changes can be made. The accompany- 
ing oscillograms offer a good example. 

Fig. 1, a good weld cycle, shows the 
pressure and current traces in proper 
time relationship, using a 30-cycle tim- 
ing wave. Fig. 2 is essentially the same 
as Fig. 1 except that a faster sweep 
speed (60-cycle timing dots) is used to 
concentrate attention upon the rela- 
tionship of the current discharge to 
forging force. Fig. 3 (60-cycle timing 
wave) shows two consecutive machine 
operations: (a) delayed forging force 
application and (b) advanced forging 
force application. Fig. 4 is an im- 
proper weld cycle; the pressure trace 
is erratic, and the short-circuiting tim- 
ing contactor late. In addition, a bad 
rectifier tube is indicated by the a-c 
modulation of the current trace during 
charging time. 
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With this analyzer the writer has 
been able to make changes in the per- 
formance characteristics of welding 
machines that were not provided for 
(by simple control adjustment) in the 
design of the machine. A photographic 
record of the performance of each 
machine for each welding schedule can 
be kept on file for reference and com- 
parison. This helps greatly in the event 
of a major change in machine controls 
or during general maintenance. The 
analyzer is used continually for spot 
checking the welding machines while in 
production. It is also used periodically 
in the general maintenance of all ma- 
chines. 

The establishment and maintenance 
of a control that will result in consist- 
ency of high-quality welding requires 
consideration of a large number of 
variables. Attention should first be 
given to those variables which can be 
controlled mechanically within reason- 
able limits. The selection of the opti- 
mum combinations and procedures for 
each can then be made by a process of 


Fig. 5—Radiograph of defective weld 
with cracks, porosity and spitting 


Fig. 2—In this oscillogram, a faster 
sweep speed than Fig. 1 is used | 
emphasize the relationship of th 
current discharge to forging forc« 
Above are the 60-cycle timing dots 


elimination. These variables inc! 
design, preweld preparation (clean 
and handling), machine settings, per 
formance and testing of all gauge and 
material combinations. 


Harp to ContTrot VARIABLES 


The variables which remain are diff 
cult to control economically with r 
sults consistent within tolerable limits. 
The most important are those having 
to do with the surface resistances of 
the materials to be welded and thos 
in which the effect of the human el: 
ment is apparent. Resistance may vai 
for many reasons: because of vari 
ations in structures of materials from 
different rolling mills, varying periods 
of time elapsing between surface prep 
aration and welding, variable temper 
atures of cleaning solutions, etc. Th: 
last-mentioned cause of variation refers 
to the use of hot alkaline degreasing 
solutions, hot rinses, etc., where ther 
is no automatic temperature control 
and the production flow varies widely 
in material weight from one cleaning 


Fig. 6—A good weld. Compare this 
radiograph with that of Fig. 5 
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to the next. In addition, the time in- 
volved before new make-up compounds 
(added during production) can go into 
solution may also affect the surface re- 
sistance. 

In order to hold the preparation 
factor under control, it is necessary to 
arrive at an optimum range of resist- 
ance values within established limits. 
This range will function directly in 
schedules for welding machine set- 
tings, to be discussed later. 

The establishment of a control for 
surface preparation involves consider- 
able detail and requires constant at- 
tention on the part of both production 
personnel and laboratory technicians. 
It is necessary, for instance, to maintain 
resistance-measuring equipment in the 
production department for the purpose 
of checking each run that comes 


Fig. 7—These are not hot dogs on a 
grill but weld nuggets having both 
uniformity and good penetration 


Fig. 3—Here is a 60-cycle timing wave with two consecu- 
tive machine applications: (a) delayed forging force 
application and (6) advanced forging force application 


through the cleaning and etching proc- 
esses. Resulting values can then be ap- 
plied to the schedule charts and curves 
for machine set-up. 


WELDING SCHEDULES 


There is a fairly wide range of ma- 
chine settings (current and pressure 
combinations) that will produce ac- 
ceptable welds in a given gauge or ma- 
terial combination. After the partic- 
ular gauge or material combination has 
been given, it is important to set up the 
weld schedule in the middle or opti- 
mum values of the range. By working 
in the optimum, it is possible to tolerate 
the results of normal variations in ma-* 
chine operation on either side. 

A welding schedule is necessary for 
every gauge and material combination 
to be welded. Such a schedule is a 


Fig. 8—These photomacrographs 
show slightly excessive penetration 
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Fig. 4—An improper weld cycle. The traces indicate erratic 
pressure, late timing and a bad rectifier tube 


tabulation of machine settings for elec- 
trode pressure, current and timing to- 
gether with data on voltage, electrode 
contour and radii combinations and 
arm spacing. 

Although pressure, current and time 
relationships must be associated, it 
seems that electrode pressure is first to 
be considered. This is established by 
selecting a trial pressure, and then vary- 
ing all other functions until the most 
desirable combination has been ob- 
tained. There are certain fundamentals 
that will aid in the selection of the trial 
pressures, but even so it is sometimes 
necessary to work with four or five 
different pressure settings before ob- 
taining the optimum. Each time the 
pressure value is changed, all other 
affected elements (primarily the cur- 
rent) must also be changed. 


Fig. 9—Here the penetration is in- 
sufficient. Note fuzzy outlines 















When using a forging action after 
the weld is made, it is extremely im- 
portant that it be applied at the proper 
time relation to the current discharge. 
The amount of forging action allow- 
able and necessary is largely dependent 
on the gauge and material combination 
together with the electrode contour. 


Wuat Makes A Goop WELD 


The optimum set of welding condi- 
tions will result in the production of 
welds with the following desirable 
characteristics: (a) penetration from 
40 to 60% of the sheet thickness into 
each sheet; (b) nuggets of uniform 
shape and diameter; (c) weld-strength 
consistency with all shear values within 
t 10% of the average; (d) sound 
metallographic structure with a mini- 
mum number and size of stringers and 
minimum inclusion; (e) welds radio- 


2 bending press and the arc weld- 
er are old partners in the rapid 
fabrication of many different articles. 
The accompanying pictures from The 
Cleveland Crane & Engineering Co., 
Wickcliffe, O., show how these two 
pieces of equipment codperated to pro- 





Fig. 1—Steel bucket used for batch- 
handling system in a glass plant 








w 


Welded Steel Buckets 


BY CLYDE B. CLASON 


graphically sound and free from 
cracks; (f) minimum sheet -indenta- 
tion, good surface condition and no 
discoloration of the weld spots on the 
surface of the work. 

There is a certain amount of tech- 
nique required in the operation of the 
welding machines; i. e., tip cleaning, 
proper alignment of the work with re- 
spect to the tip, proper placement of 
spots, etc. Primarily, an operator must 
be able to detect trouble. If an oper- 
ator is not trained in line with the con- 
trol set-up and made familiar with cer- 
tain detail, it is possible for him to con- 
tinue making welds with a faulty cur- 
rent discharge, faulty timing or other 
cause for rejection of the work. There 
are a number of things that will pro- 
duce a faulty weld that are not ap- 
parent to the inexperienced or improp- 
erly trained operator. It is well to check 


w 










duce heavy steel buckets 
to be used for delivering 
uniformly mixed batches 
to the furnace of a glass 
plant. 

The individual buck- 
ets (Fig. 1) measure 
48 in. in diameter by 70 
in. high and are made 
of %@ in. plate. All 
parts were formed on 
the bending press. Stand- 
ard bending dies were 
used for most of the 
work, including both 
the main cylindrical and 
conical sections. The 
latter (Fig. 2) were 
formed by use of a ram- 
tapering mechanism, 
which can be so adjusted 
that the degree of pres- 
sure applied to a plate will vary from 
one end to the other of the section in 
contact. The amount of ram taper may 
be easily changed with a push-button- 
operated ram-adjustment drive. 

After the various components had 
been formed, the arc welder was called 
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periodically the work of the m 

by welding and pulling a few sinyle. 
spot shear samples to compare with the 
set-up charts and curves. 


Spot-WeELD RapIocRAPHs 


In the accompanying series of rad 
graphs, Fig. 5, a defective weld, shows 
cracks, porosity and expulsion 
ting). Fig. 6 is a radiograph of a good 
weld, showing a clear outline. Fig. 7 
is a photomicrograph of cross-sections 
of five welds in 0.032 to 0.032 in. alu. 
minum-clad sheets. The outlines that 
look like hot dogs on a grill are weld 
nuggets; their uniformity and good 


penetration can be noted in this pic- 


ture. In Fig. 8 the welds were made 


in 0.051 to 0.051 sheets, and penetra 


tion is slightly excessive. Fig. 9 shows 


insufficient penetration. 


Fig. 2—The ram-tapering mechanism makes it pos- 
sible to form plate into conical sections 


in to finish the job by welding th 
longitudinal seam of the cylindrica 
section, making the circumferenti 
weld that joins the steel cylinder a1 
cone and adding the gate, gate arn 
and various clips that had been pr: 
viously formed on the bending press 


az 
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AST delivery of Tube-Turn welding fittings is 

assured, even in these days, because a carefully 
selected, well-stocked Tube Turns distributor who 
knows local conditions and requirements is located 
near every industrial activity throughout the 
United States. When you call on your nearby Tube 
Turns distributor, you benefit from his experience 


YRAOE MARA 


plus extra technical help from expert district office 
men and the engineering staff of Tube Turns’ head- 
quarters at Louisville, Kentucky. 

To get the finest fittings fastest, ask us today for the 
name of your Tube Turns distributor. If you do not 
own a copy of Tube Turns’ famous Catalog 111, hewill 
be happy to supply it. Write, phone or wire, NOW! 


TUBE: TURN (09) vexing rivings and Flanges 


PIPING PERMANENCE SINCE 


1927 


TUBE TURNS (INC.), LOUISVILLE 1, KENTUCKY 


Please send new Tube Turns chart of pipe and fitting materials, showing grade and standard type num- 
bers, ASTM specifications, and chemistry and service limitations, plus description of welding procedures, 
including rod, preheat and stress relieving. 


COMPANY 


& 
] 
3008 | E 
al 
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* PRODUCTION 


Welding Bulldozers 


on an Assembly Line 


BY WALTER J. BROOKING 


Director of Testing and Research 
R. G. LeTourneau, Inc., Peoria, Ill. 





* Part One—Large, heavy 
bulldozers had to be tailor- 
made in the old prewar 
days. Now they’re turned 
out on a mass-production 
basis, and every tiny detail 


of welding is standardized. 











HE bulldozer shown in Fig. 1 is, 
T together with its supporting A- 
frames and power control unit, acces- 
sory equipment to the tractor upon 
which it is mounted. A common peace- 
time construction tool, the bulldozer 
was found to be a highly efficient in- 
strument of war almost immediately 


Fig. 2—Section of bulldozer parts control room. Note the 
welded steel storage bins for parts and electrodes 


Fig. 1—This all-welded, cable-actuated bulldozer 
was required in large numbers for military opera- 
tions on almost all fronts. 


A special mass-produc. 


tion plant was organized to build them 


after hostilities started. As far back 
as early 1943, it became evident that 
large numbers of these units were to 
be used on almost all Allied fronts. 


PLANNING FOR PRODUCTION 


In order to accommodate the large 
orders placed for the two different 
sizes of this model, it was necessary 
for R. G. LeTourneau, Inc., to develop, 
lay out, tool up and organize addi- 
tional floor space for assembly of these 
units. The only space available was a 
rather old frame building which had 
no overhead crane facilities and lacked 
the structural strength to support such 
overhead means of transportation. It 
was decided, therefore, to do such oper- 
ations as flame-cutting, shearing, bend- 
ing, pressing, forming, blanking, etc. in 
the main plant, located within an 
eighth of a mile away. 
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The capacity of the main plant 
ting department, with a small an 
of additional equipment and longe: 
working hours, was sufficient for the 
shearing, flame-cutting and forming 
operations. Hence, the problem of or- 
ganizing to produce bulldozers in the 
new building resolved itself largely 
into one of establishing control of the 
parts after they had been produced i 
the regular plant according to regula 
manufacturing procedure. 

The production department’s contro! 
of the operations performed in the ne 
plant was centered about the stock co: 
trol room shown in Fig. 2. Here th: 
small parts for each unit were stored 
and the largest structural parts wer 
checked in before being placed 
storage racks located near the fixtures 
into which they were to be assembled 
The bins shown in the picture were of 


Fig. 3—View of the bulldozer welding department. Not 
the jib crane located between posts 5 and 6 
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DO THE ORIGINAL 





re oe you sTaRT using the Kodak Transfax 
in Process, you eliminate hand scribing on 
es plate or sheet materials . . . avoid the expense 
: of human error . . . accomplish in minutes the 
y 


work of hours by hand. 

This fast process duplicates translucent or 
transparent original drawings on metal, plastic, 
or similar nonporous surfaces, in three steps: 
1. Spray your material with quick-drying 
Transfax Spray (some materials require a 
specific primer ). 

2. Place original in contact with Transfax 
coated surface and expose to bright light. 

3. Rinse with weak ammonia solution—the 
reproduction, in white line for easy seeing, is 
on the material. 

Transfax requires no darkroom, special 
equipment, or long training of workers. A clean 
room, a spray gun, a water outlet, a strong light 


| | TRANSFAX 


SAVES TIME... ENDS ERROR... 
SPEEDS PRODUCTION 





BY HAND... 





source for printing, and Transfax is ready to 
reproduce layouts, dials, name plates, or similar 
matter for you. 


For more information on this new versatile 
aid to industrial production, write 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


MAIL THIS COUPON FOR FREE FOLDER 


- Eastman Kodak Company, Rochester 4, N. Y. 
Please send me your new folder on the Transfax Process. 


Name 








oo es ee 





*  Department____ 


Street i 





City 





State aa 















Fig. 5 (right) — 
Handlift buggy, 
skids and bins pro- 
vided elastic han- 
dling of small parts 
and structures. Note 
welded construction 


of skids and bins 





a standardized design and made of arc- 
welded light-gauge steel. 
quired a comparatively small amount 
of material and workmanship and gave 
a very effective use of space and stor- 
age capacity. Welding electrodes were 
also stored in the stock control room. 


They re- 


Wewpinc Assemsiy LINE 


The general plan of operation was 
to start the assembly line with the 
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Fig. 4 (left)—A 
bulldozer body is be- 
ing transferred from 
its production fix- 
ture to the monorail 
system that is used 
for the transporta- 
tion of heavy parts 





Fig. 6 (left)—A 
special die enabled 
hoist sheave side 
plates to be formed, 
punched and 
trimmed in one 
operation 


welding of small substructures. The 
small-substructure welding department 
was established at the end of the plant 
nearest the storeroom (which was just 
inside one corner of the building). 
This was followed progressively 
through the building, by the welding of 
the larger, main-body structures, in- 
cluding the supporting A-frame struc- 
ture, at the far end of the welding de- 
partment. The assembly line then con- 
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tinued for cleaning, painting th: 
coats on the welded structures a 
ish painting. Finally, the con 
unit was driven out into the ya 
loaded onto a flat car. 

Fig. 3 shows a view of th: 
from the end of the small-subst: 
welding department. A welding 
for the small-substructure d 
ment is shown at the extreme | 
post No. 3, followed by the 
structure welding fixtures and 
piles. Jib cranes, such as the o1 
pearing between posts 5 and 6, 
vided the means of handling m: 
the large structures and heavy 
in this manufacturing line wit 
overhead crane facilities. Th: 
cranes were weld-fabricated withi: 
plant, and they were designed to 
maximum floor with 
greatest possible height of lift. 

The structures were moved on 
head monorails from the fixture 
which they were made. The begin: 
of monorail transport is shown in } 
4, where a bulldozer main body is 
ing suspended on the trolley hooks 
using a jib crane for the transfer. 

The overhead monorail system y 
suspended from the timbers of 
building, just beyond the reach of | 
jib cranes on one wing of the buildin: 
It passed through the welding depa 
ment and thence through the sand 
blast booth, cleaning 
painting department before loo; 
back through the assembly section 


coverage 


section 


Power, PLUMBING AND PIPING 


All major power lines and pipes | 
water, compressed air, oxygen at 
acetylene were established above | 
rafter line and dropped down to th 
jib crane, flame-heating fixture, pa 
booth lathe or other unit served. This 
layout kept the majority of the plun 
ing and piping out of the way and p: 
mitted the use of jib cranes and simila 
pieces of equipment with the minimu 
of restriction by pipes, conduits, wir 
hoses, etc. 

Incoming trucks carrying parts | 
the larger structural members we 
simply backed down the middle ais 
of the plant until the truck was a 
jacent to the rack in which the pa 
was to be stored. The nearest 
crane was then used to do the u 
loading. 

The general plan of the plant layo 
was carefully engineered to provide t! 
least handling of materials from t! 
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BEFORE 


salt Wile Une eh gu Galabaign. 
You'll find plenty of jobs for Ni- 
smooth, sound, strong, machinable, | 
color of cast iron. Ni-Rod is easy to hi id 
tions in manipulation do not affect we 
you can use Ni-Rod on a.c, or d.c. 
3 Order a 5-Ib. package, and see for 3 
bse aa 2 mania acum 
THE TEAATIONAL MEXEL COMPANY, WC. + 





WELDING ELECTRODES 


STEEL SALES CORPORATION HENDRIE & BOLTHOFF mr, ry 
Sone SUPPLY = ee Denver 
inneapolis-St. Louis 


“PANY, INC. — Baltimore-Boston- 
Buffalo-Newark-New York- Mi oot ie St 
Philadelphia-Syracuse J. M. TULL METAL & SUPPLY CO. ROBERT W. SARTRAM — Montreal 





1 , HNC. Atlanta 
Pees Cunained | METAL GOODS CORPORATION ALLOY METAL SALES, rece ested 
Pittsburgh Dallas-Houston-New Orleans-Tulsa ¥ 1s 





it ANY, LTD. EAGLE METALS COMPANY WILKINSON COMPANY, To 
PACIFIC METALS COMP ‘ Hane lee a4 Gactsaser age 


Call or write for more information. 
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WELD 20% FASTE 


oa & 


Always a fast electrode, DH-2 is now even 
faster...so much faster in fact that in recent 
competitive tests it deposited 1% pounds 
more metal per hour than other electrodes 
in the E6020 class. 


Think what this swifter deposition can 
mean to you: faster production...Jower cost 
production! Redeveloped DH-2 also gives 


op 


PsH 
Awe O-2 


(Class AWS-ASTM 


with « ie a 


£6020) 


you better appearing products. Weld metal 
literally ‘feathers out’ — smoother, neater. 


Using DH-2, welds are machinable as de- 
posited or heat treated. 


Make your own speed and deposition 
tests. Your P&H distributor will be glad 
to cooperate. Or if you wish, write for 
full information. 
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FASTER BY TEST BETTER APPEARANCE 


Get 20% more metal deposit per hour Here, too, DH-2 excels; weld metal saan 
with DH-2. Speed that cuts welding time “feathers out’ neat and uniform. No -60 


and costs. And DH-2 is easy to handle notched effect along weld edges. 
—has minimum spatter loss. 
AWS 














AWS 
E-6010 














r _ a 
. 
| | | P&H ELECTRODES MEET 
a ee | Yc ALL NEEDS 
ge _ These are but a few electrodes of the 
P&H mild steel group. There are types 
for all mild, alloy and stainless steel 
applications — for cast iron and for 
building up and hard surfacing. 
MEDIUM OR DEEP PENETRATION FOR DOWNHAND 
You get what you want with this im- DH-2 performs extremely well for all 
proved P&H Electrode. Weld at normal horizontal, flat fillet and groove welding. 
amperages for medium penetration . . . It's a downhand “specialist’ that’s win- 


high amperages for deep penetration. ning out wherever it's tried. 








WELDING 
ELECTRODES 


4513 W. National Ave. 
Milwaukee 14, Wisconsin 











ELECTING CRANES - ABC WELDERS - EXCAVATORS 


a | i 














P&H WELDING POSITIONERS 


Cut handling costs — position work for 
PS a easy downhand welding — use of larger 
ry | electrodes. 2500 Ib. capacity unit, Bull. 

, P2-1; larger units, Bull. P1. 


—S 











WELDING ELECTRIC oc AC WELDING PRODUCTION 
ELECTRODES HOISTS WELDERS WELDERS CONTROL SYSTEMS 
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time they were lifted off the truck and 
placed in the racks until they left the 
welding department as finished struc- 
tures. Note in Fig. 3 the proximity of 
the racks of structural parts to the 
welding fixture in which they were 
set up. 

A handilift buggy, transportation 
skids and bins (Fig. 5) conveniently 
transported small substructures and 
small parts to different parts of the 
plant. 


IMPROVEMENTS IN FORMING 


As before explained, most of the 
cutting and processing on the structural 
parts for bulldozers was done in the 
regular cutting department in the main 
plant. Mechanical processing facili- 
ties were already available, but the in- 
creased amount of processing demand- 
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Fig. 7—Special care was exercised in making and using 
the templates for automatic flame-cutting operations 









Fig. 9 (left)— 
Individual weld- 
ing booths, set-up 
fixtures and posi- 
tioning fixtures 
were made 
small structures 


for 


Fig. 10 (right)— 
These “Spinner” 
jigs for the A- 
frame structure 
combined set-up 
stops and clamps 
with positioning 
about one axis 


ed increases in the efficiency of some 
operations. Such improvements in effi- 
ciency were mostly effected by the 
elimination of operations, combining 
of operations and speeding up of oper- 
ations through the design of better 
dies or tools. An example of the latter 
is the die shown in Fig. 6, which elimi- 
nated some shearing and flame-cut- 
ting in the production of hoist sheave 
housing side plates. 

These hoist sheave side plates were 
originally sheared and then blanked 
and formed under separate bending, 
blanking and punching dies. Prior to 
the time that bulldozers were ordered 
in quantities, the number of hoist 
sheave housings made did not justify 
the cost of a special die. To increase 
production, the die shown in Fig. 6 
was made. It permitted the parts to be 
formed, blanked and punched hot, all 
in one operation, under a 500-ton hy- 
draulic press. The die itself was large- 


Fig. 8—These flame-cut members were accurately 
out and cut to avoid expensive variations in fit-up 























ly made by flame-cutting the bed 
the cutting edges, grinding them d 


to dimensions and then 
the wearing surfaces. 


hard-fa 


EMPHASIZE CUTTING CARE 


Special attention was paid to 
flame-cutting of these bulldozer pa 
Care was taken that the templates us 
on multiple-torch cutting mach 
(Fig. 7) were accurately made to | 
duce a piece with the proper toleran: 
Careful adjustment of the machi 
careful storage of the templates 
careful attention by the operator w 
all needed to insure properly fitt 
parts. 

The same care was taken with all 
the manual cuts, of which the | 
bevel cuts on the supporting A-fra 
structure parts and the main pu 
beam structure parts shown in Fig 
are good examples. A good-fit 
such parts was extremely critical 
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Give more 
ARC time 


60° or 90° Angle Rod Hole 
The Stubby and Master Rod 
Saver Holders are available with 
either 60° or 90° rod position 
holes; gives operator greater 
flexibility, makes close-quarter 
work easier. 


STUBBY 
ROD SAVER 


For general purpose work in all op- 
erations where capacity through 300 
amps is desired. Handles electrodes 
to 4”. STUBBY’S length is 8%”, 


weight only 16 ounces. 


MASTER 
ROD SAVER 


ROD SAVER 


For lightweight operations through 
180 amps. Compact and sturdy, only 

long and weighing 11 ounces, 
handles rods up to 44”. 


For heavy duty welding with capac- 
ity of 400-500 amps. Operates under 
sustained conditions using 4” elec- 


trodes. The MASTER weighs 19 


ounces, is 10%” long. 


Atlanta—Air Reduction Sales Co. 
Baitimore—Air Reduction Sales Co. 
Bay City—Northern Supply Co. 

Bettendorf—Air Reduction Sales Co. 
8irmingham—Air Reduction Sales Co. 


Ebbert & Kirkman Co., Inc. 


BSoston—Air Reduction Sales Co. 
Suffalo—Air Reduction Sales Co. 
Cedar Rapids—L. B. Lamb Sales Co. 


Central Falis—Air Reduction Sales Co. 


Charlotte—Air Reduction Sales Co. 
Chicago—Steel Sales Co: 

r Reduction Sales Co. 

c sae & Co., Inc. 
uction Sales Co. 

ci cvelang—Wiillams & Co., Inc. 
r Reduction Sales Co. 

Ce ee 4 & Co., Inc. 
eduction Sales Co. 

Cormming—Air Reduction Sales Co. 
Savenport—Air Reduction Sales Co. 
Dayton—Air Reduction Sales Co. 


cuttin ©2202, 


MANUFACTURERS 


Detroit—Weldit Acetylene Co. 

Steel Sales Corp. 

Air Reduction Sales Co 
Duluth—Air Reduction Sales Co. 
Emeryvilie—Air Reduction Sales Co. 
Erie—Air Reduction Sales Co. 
Flint—Air Reduction Sales Co. 

Grand Rapids—Air Reduction Sales Co. 
Marrisburg—Air Reduction Saies Co. 
and thr h Texas— 





Magnolia Airco Gas Products Co. 


Honolulu—Hawaliian Gas Products, Ltd. 


Huntington—Air Reduction Sales Co 
indianapolis—Air Reduction Sales Co. 
Jersey City—Air Reduction Sales Co 
Kansas City—Air Reduction Sales Co 
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LOS ANGELES 1, CALIFORNIA 


Lima—Air Reduction Sales Co, 
Milwaukee—Steel Sales Corp 
Air Reduction Sales Co. 
Minneapolis—Stee! Sales Corp 
Air Reduction Sales Co. 
Mobile—Air Reduction Sales Co 
Montreal—Rudel Machinery Co. 

G. D. Peters & Co. of Canada 
Nashville—Air Reduction Sales Co. 
New Orieans—Air Reduction Sales Co, 
New York—Air Reduction Sales Co. 

Chicago Combustion Co. 
Oklahoma City—Air Reduction Sales Co. 
Omaha—The Balback Co. 
uchs—Machinery & Supply Co. 
Philadetphia—Air Reduction Sales Co 


Phoenix—Arizona Welding Equipment 
entre tee & Co., Inc. 

Air Reduction Sales Co, 
Portiand—Air Reduction Sales Co. 
Richmond—Air Reduction Sales Co. 
Rochester—Air Reduction Sales Co, 
Saginaw—Northern Su 
Savannah—Bay Welding Wicow Co. 
St. Louis—Steel Sales Corp. 

Air Reduction Sales Co, 
San ae Le Mas’ 
r Reduction Sales Co. 
Seattie—Air Reduction Sales Co. 


Spokane—Gibson Welding ovepy Co, 
Toledo—Air Reduction ae 

Welder Service Co 
Tulsa—Air Reduction Sales Co. 
Vancouver, 8. C.—Scott-Foster Co. 
Warren—Air Reduction Sales Co, 
Wheeling—Air Reduction Sales Co, 
Wichita—Air Reduction Sales Co. 





CHICAGO * CLEVELAND * DETROIT 
ILWAUKEE * NEW YORK © PITTSBURGH 


most important factor for making 
quality carbon arc welds quickly. 
That's why Hold-Ark Electrodes will cut costs 
—save you time and money. 

High current carrying capacity gives Hold- 
Ark a steady, penetrating arc, high in heat 
value and with maximum heat and penetra- 
tion at the weld. Hold-Ark carbon electrodes 
develop a small point with a short, acute 
burning angle ...increasing their life by 33%, 
and giving 13° more inches of weld per inch 
of electrode. 

Their superior performance is made certain 
by the use of highest quality materials, plus 
refinements in mixing, extruding and baking 
that produce rods of uniform density, low 
resistance and great strength. Being 22% 
stronger and harder, they withstand the 
abuse of automatic 
welders. Write to- 
day for complete 
information. =~ 


a 
yd 


CARBON COMPANY 
ST. MARYS, PA. 




































the length of time required t 
them, since a slight error in 
bevel cut may produce gaps 
take as long or longer to fill th 
time needed to weld the joint w!) 
fit-up is correct. Such gaps are « 
sive to fill and upset production s 
ules. They can be kept to a mi 
by careful flame-cutting. 

The bending, rolling, forming 
premachining of most of the 
dozers parts was done before the 
the main plant. The formed and 
chined parts were then transport: 
the bulldozer plant, checked int 
stockroom and checked out accor 
to schedule for the welding depart: 





WELDING STANDARDIZED 


The organization and set-up of 
welding operations was care! 
planned so that they could be stande 
ized in every respect. Special s: 
fixtures (usually combined with y 
ing fixtures) were used to eliminat: 
much measuring and adjustment 
possible. Weld-positioning  fixtu 
were provided so that welds could } 
turned to the most favorable posit 
The stepwise procedure for the 
struction of every structure and wu 
was established on written check she 
and the specifications for every v 
were placed on the blueprints. Thes 
detailed specifications included the 
cation of the weld on the structure, 
size, its cross-sectional view, number 
passes needed, size and type of el 
trode to be used and the machine set 
ting for each pass. Finally, time stud 
ies were taken on the different p1 
esses of production, and the whol 
production line was oriented upon 
controlled time schedule. 

Under this completely standardiz 
basis, small substructures were 
together in set-up fixtures and weld 
in small booths and individual pos 
tioning fixtures (Fig. 9). Positioni 
fixtures, such as the one shown in | 
10 for the supporting A-frame, wer 
designed and built in the shop. Wh 
ever possible, combination set-up a 
positioning fixtures were provided { 
the major structures. 

(To be Concluded Next Month) 
Walter Brooking 
in New Position 





























Since writing the above article on bi 
dozer production for THe Wetpinc Enc 
EER, Walter J. Brooking has been advance 
to a new position with R. G. LeTournea 
Mr. Brooking is now dean of the Le7 
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neau Technical Institute at Longview, Te 









\f-Hardenins 
a 
vert 


makes Stoody S¢ 
BETTER THAN E 


- 


You'll find greater ease of application 
and improved welding characteristics when 


you use the new Coated Stoody Self-Hardening. 





COATED STOODY SELF-HARDENING 


retains all desirable characteristics that have made 
STOODY SELF-HARDENING a stand-out for more than 


20 years as the best low-cost hard-facing alloy for 


R THESE FEATURES 


wel OY ARC wih 
prolonging life of heavy equipment subject to severe elding machin 


G 
— APPLiCaTion wi 
ie ens amperage 
high wear resistance—bonds readily with manganese as NO Siac INTERFEREN¢ 


EASILY ee 
A 
POSITION. t=? IN ALL 


either 
es, 


impact and abrasion... excellent resistance to impact— thin 


well as other steels—extends useful life of equipment 


from 2 to 10 times. NO LOSso 


FH 
RESIStaNce - "ONESS OR Weap 


ORDER 50 LBS. TODAY! layers, 
Free literature available. 


STOODY COMPANY 


FAST BURN-OFf p nee 
1141 W. SLAUSON AVE., WHITTIER, CALIF. : 


NO INCREASE 
IN PRICE! 


Costs only 50¢ per pound in 


STOODY HARD-FACING ALLOYS 


Retard Wear (E Save Repair 
Pes 
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DOUBLE DUTY CHIP-WELD GOGGLES 
CUT ACCIDENTS... aad thecr cost! 


Many a worker facing two hazards — weld- 
ing and chipping for instance—will often 
take a chance rather than take the trouble to 
change goggles. In the Willson DC50 Chip- 
Weld Goggles you have two pairs in one to 
provide full-time protection and a conse- 
quent reduction in eye accidents. 

A flip up with a finger and your welder 
becomes a chipper with eyes protected by 
heat treated Super-Tough* lenses. Another 
flip down and he’s ready to return to weld- 
ing. The weld lenses, available in eight dif- 
ferent shades, are protected from pitting 
by clear, beveled cover glass. 

The eye cups are anatomically shaped; are 
amply ventilated through indirect ports; and 
may be worn over prescription spectacles. 
*T.M. Reg. U. S. Pat. Off. 


For help with your eye and respiratory problems, get in 
touch with your Willson distributor or write direct. 


GOGGLES + RESPIRATORS + GAS MASKS + HELMETS 


WILiSON 


PRODUCTS INCORPORATED 


Established (87 


227 WASHINGTON STREET * READING, PA. 


Willson-Weld* lenses down in 
correct position for welding. 


Hinged portion raised for 


chipping, grinding, peening 
or other eye hazardous work. 























JOBS FOR BRITISH WELDING 


(Continued from page 45 





electrodes. The complete conir 
was prefabricated on the concre' 
assembly base; this arrangement 
ed up production and permitt 
maximum amount of downhand 
ing. The only positional welds req 
were those to connect the subss 
to the parent unit. The cone was 
nected to the drum by means of 
cumferential weld and a closure 
The flanges were prefabricated a 
works in large sections and trans, 
to the site; again this arrangeme: 
lowed the maximum amount of dow: 
hand welding. 

Fig. 4. gives some indication | 
size of the completed structure; on 
the heavy roller-bearing trunnions used 
for towing can be clearly seen in this 
picture. 

The success of the methods employed 
can be gauged from the fact that onl; 
nine months were required for the 
complete job (Conuns II to VI) from 
the first delivery of steel to the final 
launching. In view of the blackout re. 
strictions {the site was in one of th 
blitz areas), this was a remarkable ac- 
complishment. Conun I, the prototype, 
was completed and tried out before it 
was decided to proceed with the five 
additional sister vessels. 

During pipe-laying operations ii 
heavy weather, one of the Conuns brok 
adrift and was driven ashore. The 
Conun was designed to carry its load 
when supported by water, and it was 
expected that it would collapse wher 
the tide receded ; however, beyond som: 
buckling of the flange, the ship was un 
damaged and was ready for immediat 
service. 

Two of the Conuns, which had beer 
moored fully loaded at a naval bass 
were recently opened for inspectior 
To use the words of the naval office: 
in charge: “There was not a spoon! 
of water inside.” 

The following figures on the proj 
should be of general interest: 

An average of 90 welding operat: 
were employed, working two shifts 
270 miles of electrodes were used; 
acres of steel (reduced to plate 1 i 
thick) were used; 20 acres had to 
painted. 

Acknowledgement is due to Messi 
Orthostyle Limited for their codpe: 
tion in making the above informati: 
available. 
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ANOTHER INSTANCE 


OF 


CARBON ARC WELDING 
Chase Olympic Bronze 





HERE YOU SEE the evaporator of distillation 
unit carbon arc welded together with close- 
up of the weld. Evaporator is formed of Chase 
Olympic Bronze sheet; Chase Olympic Bronze 
Welding Rods are used in construction. Total 
weight of brass, bronze and copper required 
for complete unit—7000 Ibs. 


e 





This is the Chase Network —handies? way to buy brass 
ALBANY? ATLANTA? BALTIMORE BOSTON CHICAGO CINCINNATI 


MINNEAPOLIS NEWARK NEW ORLEANS WEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON 
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INCORPORATED 


CLEVELAND DETROIT 





HEN it’s a case of welding copper or the 

copper alloys, it has proved, time and 
again, to be a job for the carbon arc and Chase 
Welding Rods. 


Here’s a typical instance. The water distilla- 
tion unit illustrated—designed to convert ocean 
brine and other impure waters into pure drink- 
ing water at the rate of 6000 gallons in 20 hours 
—uses Olympic Bronze heads on heat exchanger, 
evaporator and flash tank. The heads are carbon 
arc welded—with Chase Olympic Bronze Rods. 


The carbon arc method saves man-hours and 
materials, cuts construction costs. Chase engi- 
neers have made the method adaptable to 
copper-to-copper construction—extending the 
advantages already proved in the welding of 
the copper alloys. 


If you are not already using this new weld- 
ing technique, write, on company letterhead, 
for handbook, “Chase Welding Rods—and 
Welding of Brass, Copper, Bronze.” 


THIS BOOK CAN HELP YOU make fine quality 
welds. It shows the advance made in the art of 
welding copper and copper alloys by the carbon 
arc method. For a complimentary copy, address 
Dept. WE 86. 


Chase 


Waterbury 91, Connecticut 


BRASS & COPPER CO. SUBSIDIARY OF atnnccert COPPER CORPORATION 
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HOUSTON? INDIANAPOLIS JACKSONVILLE? KANSAS CITY,MO. COS ANGELES MILWAUKEE 
(tindicates Sales Office Only) 
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Analyze Truss Stresses 


SEcURE fundamental research data for 

the further development of welded H- 
section trusses of long span and unusual 
framing, The Austin Co., Cleveland, recently 
concluded a series of tests that revealed in 
detail how the stresses flow through truss 
joints of this type. The tests were conducted 
on a pair of 80-ft standard trusses (taken 
from the stock on hand at the Austin fabri- 
cating shop) under direction of H. D. 
Churchill, professor of engineering me- 
chanics at Case School of applied Science. 

The Austin H-section trusses were origi- 
nally designed in 1943 and subsequently the 
H-section was adopted as a standard for use 
in welded trusses of 50, 60, 70 and 80 foot 
lengths. These trusses are fabricated com- 
pletely from rolled members, which are 
flame-cut to the desired length and assem- 
bled with their webs in a single vertical 
plane. The 50-ft trusses used in the initial 
1944 field test failed when an end vertical 
buckled under a load 253% of the design 
load. 

In the recent tests, a total of 144 strain 
gauges, made by the Baldwin Locomotive 
Works, were attached to the joints at both 
ends of the first diagonal and at certain 
other important points. They were placed 
at the same locations on both trusses to pro- 
vide a check. These strain gauges make it 
possible to measure instantly the average 


Fig. 1—Harry Nara and L. J. Reardon, assistant 
professor of applied mechanics at Case School 
of Applied Sci » are testing one of the strain 
gauges in preparation for the tests on a pair of 
80-it welded H-section trusses at the Austin 
field testing laboratory 









strain in a %4-in. length to one-millionth of 
an inch. 

The gauge itself (Fig. 1) consists of a tiny 
loop of copper-nickel wire with a diameter 
of 0.001 in. Finer than a human hair, this 
wire is cemented to the steel surface so that 
it will change in length exactly as does the 
steel on which it is mounted. The stretching 
causes the diameter to decrease and the 
change in diameter changes the resistance. 
The change in resistance is of course ex- 
tremely small, but it is multiplied by elec- 
tronic equipment to the point where it can 
be measured by recording devices. 

The test loads were applied by placing 
60-ft lengths of structural steel on the trusses 
in a manner which concentrated the full 
load on purlins located directly above the 
vertical truss members. The strain measure- 
ments were recorded by three automatic 
switching units and three SR-4 strain re- 
corders. Each pair of instruments (switch- 
ing unit plus a recorder) made an automatic 
written record of the strains at 48 gauge 
points, so that 144 individual strain readings 
could be recorded in about two minutes. 
More than three miles of wire were required 
to connect the gauges to these instruments 
(see Fig. 2). 

The first test was made under a load some- 
what over the design load, after which the 
entire load was removed. 

In the second test, held on the following 


day, the trusses were loaded to 
254,000 lb. This was the equivale: 

load represented by a cement tile , 

plus twice the live load figured at 

The maximum deflection with this ; 

in place was about two inches, 

After the peak load had been reduced ; 
196,000 Ib, this load was left on the p 
for three days, and the third test was th 
completed. After removal of the 1 
load, both trusses showed a maximy 
ual deflection of ty in. 

Approximately 3,000 strain readings wer 
recorded at intervals during the loading 
and unloading in the tests as well as unde 
the peak loads. All of the readings indi 
that satisfactory truss action was 
place throughout both trusses at all times 
said J. K. Gannett, Austin vice-president an 
director of engineering and research. 


bs % 


Production Brazing 


NE OF the lesser known but still widel 

used applications of the spot-welding 
process is production brazing. Slight n 
fications permit standard spot welders } 
readily adapted for this work, reports t 
Thomson Electric Welder Co. 

One example is the use of an air-operat 
press welder for brazing tips to tool 
The work is performed under water, whic! 
circulates through a box mounted on t 
knee of the welder. Heating of the work 
still further avoided by the use of dual ele 
trodes, each connected to a secondary trans 
former terminal. Quick follow-up electrodes 
are used to maintain pressure when t 
brazing material reaches the flowing stage 

Another machine was adapted for resist 
ance brazing of large work or extensiv 
areas by removal of its electrodes and sul 
stitution of carbon contact blocks mounted 
on the water-cooled platens. The conven 
tional water-cooled spot-welding electrodes 
can be employed, however, for the sp 
brazing of small pieces or limited areas. 


Fig. 2—Approximately three miles of wire were required to connect the 144 strain gauges to th 
recording instruments, which were located in a small building alongside. This picture shows one « 


the concentrations of lead wires at the end of the trusses nearest the instruments. 
Churchill of Case School of Applied Science (left) is discussing the reaction with W. G 


Austin vice-president (center) and A. T. Waidelich, assistant research director of the compan 
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Welded Platform Jack 
By Elton Sterrett 


9 apjusT working platforms to level over 
y phe en terrain, the weldor of one con- 
tracting crew devised a screw-type support 
which could be quickly adjusted as to height 





To adjust the span of this jack, a pipe wrench 
is used to turn the stud within the nut 


and gave ample strength to carry any load 
the metal flooring could sustain. 

\ short section of 1%4-in. extra heavy pipe 
was welded in the center of a 1-ft square 
of %-in. boiler plate. The upper end of the 
pipe was capped with a 114-in. nut, engaging 
the thread of a 1%4-in. stud. The upper end 
of the stud was covered by a short 1'-in. 
pipe nipple, welded, like the base of the 
pipe, to the center of a square steel plate. 
The upper end of the stud was free to rotate 
within the recess formed by the short nipple 
and the top plate when the stud was turned 
within the supporting nut by means of a pipe 
wrench. 

A handle was welded along one side of the 
1\4-in. pipe to simplify placing the jack. 


Ww Ww 


Tailor-Made Tubing 


B* USING the oxy-acetylene pressure-weld- 

ing process, one manufacturer manufac- 
tures tailor-made boiler tubing of any desired 
length from standard tube stock. The tube 
lengths to be welded are clamped in the ma- 
chine and subjected to hydraulic pressure 
while being heated by a ring-type oxy-acety- 
lene heating head (see picture). In a short 
time, plastic upsetting of the butted edges 
occurs, producing a weld of high quality. 


Welding boiler tubing by the oxy-acetylene 
pressure-welding process. This close-up of the 
joint shows beginning of plastic upsetting 





Courtesy, The Linde Air Products Co. 
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e welding alloys are = 
deoxidized to remove occluded pra af 
solved gases picked up 'n the me s 
This process prevents the absorption 
ihoie the torch, from the atmos- 
phere, and from the job itself. 
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ened wouk, Titan welding rods — 
came seams and crevices readily. 7 7 
are free flowing at 1625° Fahrenhett. 
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of getting it when they use Titan Bronze 


Welding Rods. 
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Jeep-Welder Combination 






A CIVILIAN version of the famous Army jeep 

is used on the 200-acre farm of William 
Durr, Staunton, O.—thanks to Farmer Durr’s 
son! This ingenious young man had driven 
a jeep during his four-year stretch in the 
Army, and he thought it would be ideal to 
use or the farm. Farmer Durr’s son had also 
learned welding while in the service, and he 
didn’t see any reason why this knowledge 
couldn’t be put to work. 

The result of combining the two themes 
is a utility jeep with a detachable welding 
generator driven from the jeep’s engine. The 
200-amp generator is securely bolted to the 
jeep flooring and is coupled to the power 
takeoff by four V-belts. This handy portable 























Courtesy, The Hobart Brothers Co. 
This portable welding outfit and utility truck makes possible quick repairs to farm equipn 




































ONLY ONE MOVING PART, 
POSITIVELY FOOL-PROOF. 









orngn Oars. GAS PRESSURE 





y Y”” tle 
SS 


SHOWING CHEK-SHOCK VALVE TAK. 
ING PRESSURE SHOCK AND ALSO 
EQUALIZING PRESSURE. 


















FULL PROTECTION 
WITH CHEK*SHOCK 
























SHOWING CHEK-SHOCK VALVE AU- 
TOMATICALLY RELEASED ALLOWING 
NORMAL FULL FLOW. 


CHEK-SHOCK OXYGEN CUSHION VALVE 


SOFTLY controls the vicious “jolt” of high pressure oxygen gas, thus eliminating regulator 
repairs and preventing possible injury to operators. 



















Swill allow tank valve to be opened rapidly without damage to regulator or 
danger to operator. 


@will increase life of regulator assembly. 

Swill eliminate possible injury to operator from burstings. 

ewin prevent unnecessary internal wear in regulator {as NOT necessary to release 
control screw before opening tank valve). 


This PROVEN avtometic safety device cushions the Initial ‘‘blast'’ 
is the 


of pressure when tank valve is turned on 
(this uncontrolled surge which strikes like a 













cause of most regulators ond 

accidents), when pressure slowly bleeds and equalizes then CHEK-SHOCK allows a full flow of oxygen. 
PRICE IS LESS THAN ONE REPAIR BILL 

#1. STANDARD COUPLER—for all stendord size welding type oxygen reguictors. 
#2. LIGHT COUPLER—for ‘‘airplane’’ or soldering size oxygen regulators. $ 00 
#3. HEAVY DUTY COUPLER—-recommended for extra heavy duty work only. 600 ea. 
#4. SCREW TYPE COUPLER—for removable inlet stem regulators (%4” me als available in 
#6 standard, light, or heavy capacities. 


. POR HYDROGEN—left hand thread coupler. We also make Medical Chek-Shocks for 
all types of medica! reguleters and tenk fittings (chrome plated $ 








SEE YOUR DISTRIBUTOR OR WRITE 


Chek-Shock ... MFG. CO. 











welding outfit is used for making sp« 
pairs to equipment at the barn or 
field, or wherever a breakdown may 
Durr’s son also employs it 
needed farm equipment that 
mediately available. 


to imp! 
is 


Overlaid Fair-Lead Carrier 





T= rough service conditions encou 
by heavy earth-moving machinery and the 
fact that such outdoor equipment is ofte: 
used miles from repair facilities render 
imperative that the vital wearing parts by 
protected. Particularly is this true of bearing 
surfaces, which are required to withsta 
extreme wear under heavy pressures. 

One example is the fair-lead carrier on t! 
“Hystaway,” a versatile piece of equipme: 
serving, with minor adjustments, as a cra! 
a dragline, a clamshell or a bulldozer. Th 
Hystaway is manufactured by the Hyster | 
of Portland, Ore., and Peoria, Ill. 

The fair-lead on the mast, through whic! 
the ropes are guided, had had a very s! 
life due to extreme wearing conditions at this 
critical point. It was decided to overlay the 
wear plate at the bottom of the fair-lead ca 
rier with a welded deposit of aluminw 
bronze. 

The wear plate was overlaid % in. on | 
sides, using a coated aluminum-bronze 
trode having an average hardness of 250-261 
Brinell. Life was greatly 
comparatively small cost. 


lengthened 







Courtesy, Ampco Metal, 


Fair-lead carrier of earth-moving machine ov« 








rowtER CALIF. 
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Power Cost 


AVAILABLE THROUGH MAGIC ARC CONTROL 


What Ht Is: Automatic regulation of arc striking voltage 
through the medium of a special a-c welding circuit... that’s 
magic arc control — Ampac’s key to finer, better welding. Trans- 
former and reactor are combined in an integrated core-coil ar- 
rangement... providing Ampac with a variable open circuit 
voltage. Result: it steps up arc striking voltage at low currents to 
make welding easier... and cuts down excess striking voltage 
at high currents to reduce power consumption. You get correct 
striking voltage every time through magic arc control ! 


How It Helps You: High voltages for heavy currents are 
not necessary to strike and maintain an arc. So Ampac automati- 
cally uses low voltages at high amperages to reduce power input 

. increase power factor...and cut power bills! Low current 
welding is easy with Ampac because striking voltage is automati- 
cally stepped up — to give you a faster, easier-to-strike arc! You 
benefit through better light metal welding, more economical heavy 
duty welding. Get full details on Ampac magic arc control 
welders from our nearby dealer or district office. Also inquire 
about Allis-Chalmers electrodes and welding accessories, ALLIs- 
CHALMERS, MILWAUKEE 1. A 1994 
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Production Welding Booth 


pe planned for future production is a 
new fresh air, safety welding booth, 
which will be 9% ft wide, 9% ft deep and 
7 ft high. The booth will be constructed of 


fabricated panels of 16-gauge sheet steel, 
formed with companion flanges and punched 
on a 12-in. center for bolting assembly. 
The door, measuring 43 in. wide by 78 in. 
high, is of the sliding type with rollers run- 





/ 





ACCURATE 
SHAPE CUTTING 


WRITE TODAY 


Ohmstede Machine Works 


Beaumont, Texas 


FLAME CUT SPROCKETS that require no further 
finishing are just one of the many accurate 
jobs the O.M.W. will produce. These flame 
cut sprockets will fit roller chain, when they 
drop from the plate being cut. No additional 
machining is necessary. Automatic reproduction 
from steel templets has been made simple and 
easy by magnetic control, no matter how dif- 
ficult or complex the shape. The O.M.W. will 
prove its worth in both manufacturing and 
maintenance work. A demonstration in your 
plant can be arranged. Write for the name of 
your nearest distributor. 


SPECIFICATIONS 


CUTTING SPEED, INCHES PER MINUTE 
ELECTRICAL REQUIREMENTS 


Send for latest bulletin with complete speci- 
fications and operating views. 





Heobart’s planned production welding bo 


ning along an overhead track. 

Fresh air is drawn in through an 
in the top by a heavy-duty exhaust fan 
air is circulated past the operator t 
up welding fumes and heat and is ther 
pelled to the outside of the building 
booth thus serves a double purpose in pro. 
viding improved ventilation and safes 
ing workers in other parts of the plant from 
the effects of the welding arc. THe Honanr 
BrotHers Co., Troy 1, O. 
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Reusable couplings for flexible hose lines 


Hose Couplings 


LINE of detachable two-piece coup 

makes possible the hand assembly 
flexible hose lines. The nut threads ont 
hose with coupling shell compressing 
hose end into a “safety-seal” gasket. 
double bell shape of the nut permits t 
hose to flex without cutting, and the heay 
body of the fitting prevents crushing 
distortion of the line. Resistoritex Ci 


Belleville, N. J. 





THERMACOTE Plastic Coated Cover 
Lenses, slag-proof and water-proof, 
outlast ordinary cover glasses 25to 1. 
Preferred by welders because they 
insure constantly clear vision and 
save eye strain. 


THERMACOTE CO. 


Newark, N. J. 
Chicago, Ill. 


Los Angeles, Calif. 
Portiand, Ore. 
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and here's the proof! 





UNTREATED TREATED 


(Actual unretouched photo) 






At left... Ordinary carbon brazing tips ready 
for the discard after only 500 operations. Af 
right... Stackpole “F’’ treated brazing tips still 
ready for a lot more use AFTER 1300 OPERA- 
TIONS on the same job! 


CARBON BRAZING TIPS 























STACKPOLE’S recently developed “F” treated Tips can be produced in 

OTHER STACKPOLE PRODUCTS =F» treatment for its Carbon Brazing practically any required shape or size. 

(All types has: ona shaded Tips has resulted in units that operate Their resistance to cracking or spall- 

equipment) at temperatures above red heat, require ing permits the application of more 

(Carbon, sill ion tices metol,ond dressing far less often, and increase tip radical temperature changes than is 
PDE... occgstenpenly mens life four to five times that of untreated possible with any 
RHEOSTAT PLATES and DISCS carbon by minimizing oxidation. other material. 


VOLTAGE REGULATOR DISCS SA M Pp L f $ 
ANODES— ELECTRODES STACKPOLE CARBON COMPANY, ST. MARYS, PA. TR 
POWER WEE ANODES EXPORT: Stackpole Carbon Co., 254 W. 34th St., New York 1, N. ¥., U.S. A. ble ger teger 





State size and 
shape. Mention 
company affilia- 
tion. 


WELDING CARBONS, etc., etc. 
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Billet Furnace “Skid Pipes” Serve 
16 to 18 Months Hardfaced;| 
6 to 8 Weeks Without it... . 


A cost item which sometimes can be 
lowered in rolling mill practice is 
the maintenance of billet heating 
furnace “skid pipes.” One type of 
furnace uses four to six 2-inch double 
extra-heavy pipes, approximately 60 


feet long, as shown in Picture A-480. 

These water-cooled pipes when un- 

protected by hardfacing material ordi- 

narily last from six to 

eight weeks in their 

task of supporting bil- 

lets on their trip 

through the heating 

furnace. 
Picture A-48: 

the interior of the dis- 

charge end of a billet 

heating furnace, with 

white hot billets lying 


shows 


on top of the skid pipes. 

Furnace maintenance 

men are well aware of 

the man-hours involved in changing 
furnace skid pipes; to which must be 
added the cost of new pipes. They 
also know the inconvenience and dis- 
ruption of production that occur when 
furnaces develop leaks from wear. 


Amsco No. 459 Welding Rods have . 


solved these problems by increasing 


the service life of rolling mill skid 
pipes from the usual six to eight 
weeks to sixteen to eighteen months, 
with corresponding savings. Picture 
A-483 shows skid pipes, hardfaced 
with Amsco No, 459, which had ac- 
tually been in continuous service 
eighteen months. It is apparent that 
there is still a considerable quantity 
of weld metal on the pipes, which will 
be resurfaced and used as spares. 

Amsco No. 459 is a cast rod of high 
chromium, molybdenum and carbon 
content that provides sound welded 
deposits with a Brinell hardness of 
500-600. It is ideal for parts encoun- 
tering severe abrasion and moderate 
impact, such as rolling mill guides, 
drag chains, coal cutter bits, dipper 
teeth, muller and mixer parts, and 
pump shells and impellers. 


Joliette Steel Limited, Joliette, 
Quebec, owned by American 
Brake Shoe Company, produces 
and sells Amsco Manganese Steel 
Castings in Canada. 





AMSCO) 
Foundries at 
Chicago Heights, Ili_; New Castle, Del.; 
Denver, Colo.; Oakland, Calif.; 
Los Angeles, Calif.; St. Louis, Mo. 
Offices In Principal Cities 


AMERICAN MANGANESE STEEL DIVISION 
CHICAGO HEIGHTS + ILLINOIS 


A 


























Duo-W elder 


HE need for a separate spot wel 
gun welder is eliminated by a nx 
bination unit developed to weld st: 
and sheet metals ranging from 28 g 
\%-in. This provides a 50-kva spot 
with a 36-in. throat and a gun welder 
interchangeable yokes for different jo! 
spot welder is put into operation by 
ing the gun welder yoke and bolti: 
pressure cylinder unit to the upper ar 
The transformer has eight heat ta; 
air valve, pressure boosters and water 
fold are mounted on the frame. T! 
operated gun gives pressures up to 
lb and is counterbal- 
anced by a specially 
designed arm using 
the transformer for 
weight. All yokes, 
points, cables and 
transformer are wa- 
ter-cooled to meet se- 
vere production serv- 
ice. The controls are 
automatically oper- 
ated, electronic-tube 
contactors and repeat 
timers. Flexible rub- 
ber-coated wire leads 
permit the machine 
to be moved to any 
part of the shop. Acro 
Wetver Mrec. Co., 
1825 W. St. Paul 
Ave., Milwaukee 3. 


Cembination gun and 

spot welder for sheets 

ranging from 28 gauge 
to \% in. thickness 


w 








New Rockwell tester for large and heavy work 


Rockwell Hardness Tester 


Y USE of a new Universal testing wu! 

large gears, rolls and other heavy pieces 
can now be successfully tested for Rock 
well hardness. The standard testing unit 
furnished for mounting in a rigid frame « 
whatever design the user builds to meet his 
specific needs. The manufacturer suppli 
only the portion appearing dark in the 
lustration, WiLsoN MECHANICAL INSTRUMEN 
Co., Inc., 383 Concord Ave., New York City 
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Ye 
Shielded-Arc Phosphor Bronze Electrodes 






have improved arc deposition characteristics 
that solve many ‘‘Phos-Bronze’’ welding problems 


Phos-Trode, thoroughly tested 
in the field, has proven its 
ability to weld cast iron, steel, 
bronze, and brass with a high 
degree of success. 


In fact, one enthusiastic user 
tells us, “We now have a rod 
that suits our purpose com- 
pletely . . . it offers no trouble 
in machining ... we get good, 
sound welds on large and small 


a 
| Oe 


pS eee 


I te 


cast iron and bronze parts.” 


Check the advantages at the 
left to see how completely 
Phos-Trode shielded -arc elec- 
trodes solve your welding 
problems. There is an Ampco 
field engineer or distributor 
nearby who will be happy to 
give you full details. Or, mail 
the coupon to us for the latest 
Phos-Trode Bulletin, 


AMPCO METAL, INC., Dept. WE-8, Milwaukee 4, Wisconsin 


Please send me complete information about Phos-Trode. 





..._] Office 


~ Home 








Silver-molybdenum alloy eliminates welding 
or sticking of contacts when using high current 


Silver-Molybdenum Alloy 

A NEW high-conductivity silver - molyb- 
denum alloy (Callinite type SM) is 

available for facing switch gear contact 

surfaces, etc. It is designed to handle heavy 


currents and avoid pitting, sticking or weld- 
ing of contacts. CaLiire TuNcsten Corp., 
Union City, N. J. 


bg 


Electronic Timers 
NEW series of electronic timers built to 


A control resistance-welding is offered in 
ranges from 0.05 to 0.5 seconds, 0.1 to 10 
seconds and 1 to 100 seconds. Basic models 
may be obtained with any one of three dif- 
ferent circuits, the choice depending upon 
the operating sequence desired. Output con- 
tacts for various load conditions are also 
available. 

The only moving part is a fast-operating 
relay having a life expectancy of over 
twenty operations. Maintenance is confined 
to replacement of the type 6J5 tube after 
approximately 5,000 hours service. Conden- 
sers and resistors are checked and matched 
before assembly to insure uniformity in the 
timing ranges of like units. Unirep CIne- 
PHONE Corp., Torrington, Conn. 





BRIDGEPORT BRONZE 


SAVES TIME...BREAKS BOTTLENECKS! 


When a piece of equipment in a fac- 
tory production line breaks, reduced 
output and lowered profits result. 
Frequently parts can be put back 
to work with a minimum of lost 
time by brazing — for example, the 
operating lever illustrated above 
was quickly repaired with Bridge- 
port’s No. 192 low fuming bronze. 
Because brazing requires only 
local pre-heating to a cherry red, no 
elaborate set-up for general heating 


Licuge We 





or slow cooling is required and the 
brittleness caused by high tempera- 
tures is avoided. Frequently the 
repaired section is stronger than 
originally. Bridgeport’s bronze weld- 
ing rods have exceptional adhering 
properties, good tinning action, and 
other fine characteristics. Write for 
free booklet, ‘‘Bronze Welding 


” 


Alloys”. 


Aca «> BRIDGEPORT BRASS COMPANY 
een) BRIDGEPORT 2, CONN. + Established 1965 


\ 





3 ty 
SMEG 180 tb A PRODUCT OF 


BRIDGEPORT BRASS 
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Six-in, ball-bearing grinder for repair 
and general-purpose work 


Grinder and Buffer 


ry improved 6-in. grinder and buff 
ered by a capacitor-type moto: 
been announced by Batpor ELeEcrri 
4351-67 Duncan Ave., St. Louis 10. Th 
(No. 60) is equipped with wide 
(5g in.) and tapered bells to prov 
broad clearance between the wheels an 
motor frame. 


w 


Electric Hoist 


NEW electric hoist, said to be half 1 
weight of conventional models, is 
in three sections, permitting easy access | 
any parts by the removal of about four | 
Lisson Hoist & Crane Co., Lisbon, O 








“Bob Cat” electric hoist is featured by 
weight and small size 


w w 


“Hy-Speed” Grinder 

UNIVERSAL “Wyco Hy-Speed” flexil 

shaft grinder has been developed 
three sizes for light, medium and cons! 
duty, in high speed grinding, burring, filir 
sanding or polishing of large and small uni 
Compact design permits it to be set o1 
bench, hung from a hook or suspended fi 
the operator’s belt. Models 000-U1, 000-| 
and 00-U operate at a speed of 10,000 rpm w 
%, 1/12 and % hp universal (a-c/d-c ty] 
motors. The shaft is covered with oil-pr 
synthetic rubber and innerlined with non-n 
tallic graphite to insure true runnin 
WryzenBeex & Srarr, Inc., 838 W. Hubba 
St., Chicago 22. 
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PAGE 
MANGANESE 
BRONZE 





PAGE now offers two new bronze rods for oxyacetylene t 
| welding — both up to the well-known PAGE high standard | 
of quality and uniformity. Each of these rods has many 
applications in maintenance and production. For specific 
e- information about these — or any other type of electrode 


in 
or gas welding rod — get in touch with your PAGE distributor. 


1cCcoO 


Monessen, Pa., Atlanta, Chicago, Detroit, Denver, Los Angeles, New York, Philadelphia, Pittsburgh, Portiand, San Francisco, Bridgeport, Conn. 


-~Snwe se Ff & 


PAGE STEEL AND WIRE DIVISION 


f 


AMERICAN CHAIN & CABLE 
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60 KVA Model BH 
Induction Heater 
with Full Heat 
Cycle Program 
Control! and 

6 Point Recorder 






























FOR PRECISION 
CONTROL OF 


HEAT! 











to finish! 







obtainable. 






152-158 Jelliff Ave. 








WELDING 
MODERN STEELS 
BY 
MODERN METHODS 


DEMANDS 
INDUCTION HEATING 













INDUCTION HEATING by the SMITH DOLAN SYSTEM 
Plus The New HEAT CYCLE PROGRAM CONTROL 
Gives all this and more.—Precision control of PREHEATING 
FOR WELDING and NORMALIZING AFTER WELDING 
is the only efficient method for joining modern alloy steels. 


MODERN—SELF-OPERATING—COMPLETE! 


Once the metallurgical heat-cycle for the steel has been 
determined, it is only necessary to set the controls, and the 
machine shown above will deliver this program from start 
In addition, recorded charts keep permanent 
records for duplication of results. 
efficient performance. Temperatures up to 1750° F. readily 


A complete unit for 


ELECTRIC ARC, Inc. 


Newark 8, New Jersey 





paar pocket-size, 9-0z tool eliminat 
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Pocket-size centering head fer quick, accura 


calculations on any round object 


Centering Head 


merous calculations when fab: 
steel cylinders, laying keyways, setting 
measuring declivity, etc. It consists 
cast-aluminum body and a sheet-alun 
protractor dial graduated in 2% deg 
marked in 10 deg for easy reading 
punch is a % in. drill rod with a spe 
hardened point. Said to be “5 tools in « 
the centering head can be used inside « 
side of the work without moving it. H 
Ment Mere. Co., 216 Fifth Ave., New ‘ 
City 1. 


w b 





Precision Snap Switch 


VERSATILE precision snap switch 
9007-A) is offered by the Square D ( 


| for making or breaking a circuit in s 


space with short movement and light pres 


sure. This self-contained mechanism is a} 


Precision snap switch of rugged construction 


proximately 24% by 1% in., features husky 
construction, mounting convenience and 5 
volt ratings. Square D Co., INpusTRIAL ‘ 
TROLLER Division, 4041 No. Richards Str 
Milwaukee 12. 


% 
Rust Preventative 


ENNSALT “R1-50” is the name of a ! 
rust preventative for protecting 
rous metals for short periods before t! 
are painted, enameled or between mach 
operations. It consists of an inorganic s 
mixture used in a 
preventative requires no rinsing bef 
painting. PENNSYLVANIA Satt Mre. ( 

1000 Widener Bldg., Philadelphia 7. 


water solution. T! 
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; 
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i 
nu 
ing 
ks, Airco’s new Flux-Injection Method of stainless steel 
= cutting points the way to important savings by : 
nd eliminating the slow, laborious melting-away and é 
he mechanical processes now in common use. With } 
Hy the NEW Airco process, stainless steels containing 
st | alloying elements as high as 50% can be oxyacety- 
ST lene flame cut as readily as ordinary steels. \ 
ae Designed for use with standard Airco oxyacety- 
lene equipment, this new Airco stainless steel 
cutting technique keynotes simplicity, safety and 
economy of operation. In fact, operating conditions 
p and instructions for stainless steel cutting approxi- 
0 mate mild steel, and “‘cut-speed” is comparable. 
" The Flux Feeder Unit is portable, even when 
p fully charged, so rapid movement from job to job 


is assured. The Unit feeds the flux into the cutting 
oxygen stream. Thus, the flux is continuously and 
evenly dispersed throughout the entire cutting 
operation. 

An explanatory article — “Flux- 
Injection Method Brings Economies 
of Oxyacetylene Flame Cutting to 
Stainless Steels”—will be available 





shortly. Fill in and mail the coupon 
for your copy. Air Reduction,General 
Offices, 60 East 42nd Street, New 
y York 17, N. Y. In Texas: Magnolia 

Airco Gas Products Company, 
4 General Offices, Houston 1, Texas. 





Represented internationally by Airco 





WE 
AIR REDUCTION 

60 E. 42nd St. 

New York 17, N. Y. 
(i)—1 


Export Corporation. 





s 























i Please send me a copy of article: “Flux-Injection Method Brings 
Economies of Oxyacetylene Flame Cutting to Stainless Steels” 
| Seep) AiR REDUCTION | --. 
3 SS O ffices in All Principal Cities g om on oases 
Address 
ORIGINATORS OF MODERN OXYACETYLENE AND City Zone State 
ELECTRIC ARC METHODS FOR METAL FABRICATION 2 ® ‘ Se a as as 
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Phosphide-Alloy-Rods 


sad iowa is the trade name of a new 
series of patented phesphide-alloy 
welding and brazing rods. The non-ferrous al- 
loys (copper base) have high corrosion-resist- 
ant properties, including resistance to many 
acids, and may be used for surfacing, braz- 
ing and joining of ferrous and non-ferrous 
alloys and dissimilar metals by gas, metal- 
arc and cafbon-are methods. These alloys 
are made in three brand types: “E”, “F” 
and “G”, having melting temperatures of 
1,150, 1,180 and 1,600-1,900 F respectively. 
Of these three types, “F”, a copper-tin anti- 
mony-phosphorus alloy, is well adapted to 
the brazing of a wide range of metals and 
alloys including cast iron, steel, stainless 


steel, brass, bronze, copper, Monel, etc. 
This rod is made in 14-in. lengths and in 
%, 5/32, 3/16 and % in. diameters. The 
alloy is also available in powder form (60 
mesh) and for high-frequency and furnace 
methods of brazing. 

Ferrous-based phosphide-alloy hard-facing 
rods are available in five different types, 
“A.” “BL” “B6,” “C” and “D,” with Rock- 
well C hardnesses of 30-40, 50-69, 60-69 
and 30-69. Type “C” contains iron, chro- 
mium, copper, nickel and phosphorus and is 
suitable for hard-facing parts subject to 
extreme abrasion and corrosion such as 
pumps, valve seats, valve plugs, cam sur- 
faces, etc. This rod has a melting point of 
1,900-1,950 F and is available in gs, vs 


and % in. diameters. It produces a non- 
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ReGoisTteeto ws Pav, OFFice 


A.C. ARC WELDERS 


Marquette's outstanding new trans- 
former design gives you “Instant Arc 
Striking” thru the entire welding 
range . . . without the use of high 
frequency or booster gadgets. 


Model 262 C has built-in Capacitor for High Power Factor. Generous use of 
aluminum alloys increases transformer efficiency. Telnic Bronze plugs and sockets 


double current carrying capacity. Models: 262 C and 262, 20-275 amps.; 261 C 
and 261, 20-200 amps. Write for literature. 










REGISTERED U.S, 













MARQUETTE MFG CO INC 


MINNEAPOLIS 14 Min WN 





Welding on light gauge sheet metal is smoother and faster because it's so 
easy to strike and hold the arc. On heavy welding jobs, the transformer auto- 
matically controls the arc to reduce spatter. 


MARQUETTE WELDING EQUIPMENT SOLD EXCLUSIVELY 
THRU THE NATION'S LEADING DISTRIBUTORS 





A.C_ ARC WELDERS - ELECTRODES 
GAS WELDING And CUTTING EQUIPMENT 
ACETYLENE GENERATORS - ACCESSORIES 



















EQUIPMENT 


galling surface of permanent hardn 
affected by heat treatment, claims m 
turer. It can be applied by arc w 
using reverse polarity and a low 

setting. McCaurey ALLoy Sates ( 
S. Dearborn St., Chicago 5. 


bi w 








Air-acetylene tips for any standard torch 






Tip Attachments 


6 ee are attachable to a s 
ard oxy-acetylene welding torch jn 
order to convert it to soldering, tinnin 
and light brazing with an air-acetylene flame, 
The complete set includes a base, fitted with 
a 2-in. length of heavy-duty two-ply 

and three precision-machined brass tip 
different sizes. The hose is forced over the 
welding torch tip to provide quick attac} 
ment. Acetylene pressure is then set at ap 
proximately 5 psi, and the flame is adjust 
by the torch valve. Acet-a-Tip Co., 5069 W 
Madison St., Chieago 44. 


Asbestos Gloves and Mittens 


HIs new line of asbestos gloves and : 
tens has a specially designed thumb 
leather reinforcement that completely covers 
the thumb at the points of hardest wear 
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This reinforcement helps to prevent t! 

thumb seam from ripping open when metals 
with sharp edges are handled. Gloves and 
mittens are available in any lengths with or 
without lining, and seams are double sewn 
Sarety CLoTHING AND Equipment Co., 701¢ 
Euclid Ave., Cleveland 3. 






































“Gardwell” asbestos gloves and mittens of 
leather reinforcement for handling hot metals 


at 
Hot-Cathode Thyratron 


f (per electronic relay for control circuit 
utilizes a new principle—the hot-cathod: 
thyratron. Principle applications are in ph 
to-cell cireuits for direct controlling actua 
tion of motors, valves, alarms, etc. Awt 
MATIC TEMPERATURE CONTROL Co., 34 E. Li 
gan St., Philadelphia 44. 

























he 
Is 

















“Hyen” 


clean, dry gas for brazing of high-carbon steels 


hydryzing generator. It produces a 


Controlled-Atmosphere Brazing 


gee development in endothermic atmos- 
f& phere generators is the “Hyen” hydryz- 
ing generator, a fully automatic central unit 
that can furnish atmosphere for a number of 
furnaces. Employing the refractory retort 
principle, it produces a clean, dry gas for 
the hardening, brazing or sintering of all 
medium and high carbon steels. LInpBERG 
ENGINEERING Co., 2444 W. Hubbard Street, 
Chicago 12. 


Ww 
Pneumatic File and Grinder 


{ new 1-lb pneumatic file and grinder has 
been developed to handle wheels up to 1% | 
in. in diameter. This 64% by 1% in. tool | 
contains a vane-type motor of %4 horsepower 
ranging from 19,000 to 25,000 rpm. It main- | 
tains its speed under heavy loads and cools 
as it is worked. All dust and chips are blown | 
away by the exhaust of air from ports at the | 
chuck end of the grinder. 

The double grip collet chuck permits the 
flexible sleeve to hold oversize and undersize 
shanks. The standard chuck is made for 
tools having a %4-in. shank, or a flexible 
sleeve may be obtained for % or ws in. 
shanks. The unit is available with either 
lever er button control. Ipeat INpUusTRIEs, 
Inc., 1294 Park Ave., Sycamore, III. 


* 


Shoe Ventilator 


5 pe control of athlete’s foot, blisters 
and other foot treuble is now made 
possible through the development of a new 
washable insole ventilator. This furnishes 
fresh air into the shee, keeping the foot 
dry at all times. Date Vent-O-Soxe, INc., 
60 East 42nd St., New York City 17. 
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The Pioneers of Tool and Die 


WELDING ELECTRODES 


Can Effect Savings in Your Plant! 







Die Unit repaired with Eureka Tool 
and Die Welding Electrodes. No 
heat treatment required. 





Com positely Constructed Die Unit 

using Eureka Tool and Die Welding 

Electrodes. No heat treatment 
required, 


You can save many man hours, conserve 
material and minimize production delays. 
Tool steel welding can be used profitably 
in any plant using tools and dies. Here’s 
how it can be done: 


1 REPAIRING DIES ... Existing units 
that may fail in operation can be welded, 
either partially or wholly, resulting in a 
minimum of “down-time”’. 


2 COMPOSITE FABRICATING .. . Die 
units can be compositely fabricated, when 
practical, by welding, resulting in numer- 
ous advantages. 


3 CORRECTING DESIGN ... Welding 
facilitates making changes in contour, 
corners or edges during die “try out” or 
“change over” periods. 

4 RECTIFYING ERRORS ...Welding per- 
mits the correction of errors made in tool 


and die manufacturing resulting in great 
savings. 


For complete information write for technical catalog 


223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 











Just clip and mail the coupon below 
FREE for your free copy of our latest 40- 
page illustrated booklet, which will 
help you save many valuable man 


hours and minimize production delays. 


WELDING EQUIPMENT & SUPPLY CO. 
223 LEIB ST. 
DETROIT 7, MICHIGAN 


Rush me your catalog: 


NAME 





TITLE 





ADDRESS 





CITY_ ictal 





~—————-—----- 
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Bench Welder arm and contacts to carry maxin 


: Two transformer capacities are ay 
HE quick assembly of small parts by 10 and 15 kve 


unskilled operators may be facilitated 
through a new, compact 15-kva bench-type 
spot welder. The unit (Model A-1l) is 
driven by a %4-hp motor operated through a 
solenoid clutch and controlled by a foot- 
pushbutton switch. The operator trips the 
clutch once to put the machine through a 
single welding cycle or applies steady pres- 
sure on the switch to keep the machine run- 
ning constantly. 

Current control is obtained by a multi-leaf, 
fan-type cam which controls a limit switch 
operating a magnetic contactor or other tim- 

Thomson A-11 bench-type welder. Special timer ing device. Heat regulation is provided by 
permits 200 strokes per minute a five point regulator with a heavy copper 


The method of pressure applica 
round cast bronze spindle, which sli 
cast-iron ram and gives a vertical n 
the upper arm. The lower arm 
raised, lowered or shifted laterally 
nature of the work requires. The 
cam is designed to cushion the « 
travel and avoid hammering. The e! 
are water cooled and have a visil 
drain. THomson Exvectric WELDER | 
Pleasant St., Lynn, Mass. 


TYPES EB and FB 
Models E and F can be 
supplied with brush as 


shown here. Brush can be 
replaced by unscrewing 
t countersunk screw in 


use > 


bracket and removing. 


Magnetic-field gauge to indicate flaws in weld 
TYPE F ments, castings and other large metal p 





Head has two chis- 
els at right angles. 


Magnetic Testing Unit 


W E L D E R G Pgs magnetic-field gauge for exa 


parts by the magnetic-particl 


is announced by General Electric. Thi 
Cc 4 I P Pi N G pact instrument can be used with any 
volt, 60-cycle power source to permit s 
H A M M is R : ardized testing at fixed field intensities 
head consists of coils wound around 
With steel or wooden | shaped laminated metal core mounted 
handle. Light weight. wre plastic handle. Pole shoes attached 
Head has drift ’ " 
Strong. Easy to use. | and chisel. ends of the core make contact with the 
Write for circular. : being tested, and the instrument 
calibrated in field units related to the 
netic-field strength. 

In testing for flaws, a magnetic fie 
first set up in the part. Magnetic par! 
are then distributed over the surface, 
TvPE A these line up along any crack or flaw. 
Hes drift and chisel. | new instrument assures a magnetic fiel 
Widely used in malle- ficiently strong to bring out the par 
a Ag | pattern so that defects of the same size 
chipping give similar indications. GeNnerRAL EL! 

Co., Schnectady 5, N. Y. 





TYPE C * 6 
TYPE CB Same as Type CB, 


Combines 3 tools in but without brush. Detergent for Steam Cleaning 
1—drift, chisel and 


removable wire A HIGH-SPEED detergent, Oakite con 
— tion No. 92, is offered for use in 
ern steam-cleaning guns and coil-type s 


generating mechanisms. It may be 

ot & a U } A C T U w | ® G A @ D for such jobs as cleaning machinery 
equipment parts for repair and over! 
URVE TLL REL Ce COM PANY preparing equipment surfaces for rep 


ing; cleaning equipment too large for 
1928 WEST 46th ST., DEPT. W., CHICAGO 9, ILLINOIS oe Saaaye Pecsucts, Ta 


Thames St., New York City 6. 
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More 
Protection 





Less 
Eyestrain 





Increased 
Production 





Photo—courtesy Lincoln Electric Co. 


with Bausch & Lomb Welding Glass 


A safe margin of eye protection against infra-red, ultra-violet, 


and glare is your first consideration in choosing a welding 
. 





Bausch & Lomb Welding Glass glass. But beyond this, look for fine optical quality, to eliminate 


is available in a range of 12 
densities, conforming to govern- 
ment specifications, 


eyestrain, and to obtain high quality production at lowered 









Real protection, but 
lightweight — cool 
and comfortable, too 
—Bausch & Lomb 
Welding Goggles 
with lensesof genuime 
B&L WeldimgGiass. 


costs. Specify Bausch & Lomb Welding Glass in helmets, hand 
shields, and goggles. Bausch & Lomb Optical Co., 754-8 St. 


ea aan Paul Street, Rochester 2, New York. 
rate, increased produc- 
tion, improved quality, 
less labor turnover, lower 


traming costs, muvesti- 
gate the Bausch & Lomb 
Industrial Vision 
Service. Write for 


“Vision in Industry” 


booklet No. A-591). STABi.i Ss BED 1853 
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KLING SHEARS 


Dea Vany Types af Wark 


Jo Meet 

INDUSTRY'S 

PEACE TIME 
PRODUCTION 
PROGRAMS 

FROM 

NOW ON— 


——_ 


The Simplex Util-A-Tool makes 


The latest improved shearing methods, so indispensable to all-out war-time pro- 
duction, will continue to be factors of speed and accuracy as industry retools for 
peace-time activities and expansion. Kling Rotary Shears meet many demands. 


fast, easy task of clamping and 
holding parts for welding. Ampl: 
holding power and safety aré 


®@ Cut Circles 

® Straight Lines 

@ Cut Rings of large 
or small radii 

® Make Flanges 

®@ Joggles and Offsets 


@ Cut Odd Shapes 

@ Bevels, and angle 

@ Reverse Curves 

@ Beads, and U's 

® Cut Holes, without cutting from 
edges 


assured by its capacity of 10 tons 


Increases profits by saving time and 


lls, spread 
labor. Also pushes, pulls, 
and lifts. Write for Bulletin P&P 45 


KLING Rotary Shears are built for endurance and long-time 
service. Moreover, skilled labor is not required in their 
operation. 


INVESTIGATE: WRITE TODAY FOR BOOKLET No. 245 


Kling Bros. Engineering Works 


1319-WE NORTH KOSTNER AVENUE ° . CHICAGO 51, ILLINOIS 


FASTER 
EASIER 
BETTER 


e 
= 
me CREW - HYDRAULIC 


LEVER $ 


Jacks 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 @ 








Your 


WELDING 
JOBS 


Are Done 


FLUXINE No. 2 for brazing and bronze weld- 
ing—copper, copper alloys, malleable iron 
and steel. 


FLUXINE No. 5 for gas welding steel with 


when you use... 





amid States WEIN 


base rods. 


FLUXINE No.6... non-glaring .. . for 
bronze bonding—cast and gray iron with 
bronze and nickel alloy rods. 


FLUXINE No. 18 for gas and atomic hydro- 
gen welding of stainless steels and inconel. 
FLUXINE No. 41 used with high-melting 
silver - wees on copper and its alloys and 
on steel, 


FLUXINE No. 42 used with Westinghouse 


jobs faster, Phos-Copper rods and low-melting 
solders on copper and its alloys. 
FLUXINE No. 43 .. . non-glaring .. . used 
whenever low-melting silver solders are 
specified. No injurious fumes. 


silver 


states Metal 

st arc welder! 

features! 
tel Out- 


ZIPPER, world’s fine 


. Wherever 
with exclusive 


a flux is required ‘“FLUXINE” 
Fluxes will do it better and more economi- 
cally. Write us on company letterhead for 
sample stating your flux problem. Address 
Vept. 


Packed 


Better — everywhere 
carry the “FLUXINE” line. 


KREMBS & COMPANY 
Est. 1875 
Ohio Street, 


tal ZIPPER! 
ber or write ad 
details, now’ 


- get a Me 
See your job 


Wid- States 


MICHIGAN 


669 West Chicago 


EQUIPMENT CORP. 


UTH AVENUE 6 ILLINO'IS 
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Bulk-cement trailer tank of Mayari R steel. Mayari R was specified to save deadweight and to withstand road vibration. 


Your present equipment 
can work this high-tensile steel 


In selecting a high-tensile steel, you want one that 
can be worked readily, using your present shop 
equipment and methods. 

Mayari* R, Bethlehem’s low-alloy, high-strength 
steel, can be cold-formed, hot-formed, machined, 
flame-cut, shear-cut and punched on the same equip- 
ment you use for working plain carbon steel. The work- 
ing methods are similar, with only minor variations 
to allow for Mayari R's higher physical properties 

In welding Mayari R, any of the standard electric- 
resistance, electric-arc, automatic-submerged-melt 
and gas methods may be used. It is a non-air-harden- 
ing steel and is not appreciably affected by welding 
temperatures. The only kind of welding not recom- 
mended for this steel is the hammer-forge method. 


In hundreds of applications Mayari R’s highe 
strength and corrosion-resistance are saving weight 
increasing payload, extending useful life. It is ay 
able in sheets, strip, plates, bars, structural shape: 
and cold-formed sections. Write for the new catal 
showing a wide range of Mayari R products. 


* Mayari is pronounced to rhyme with “fiery” 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


gETHLEHEN 


STEEL 





Mayari R males CC pm. stinger Conger Catling \ 
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MAN s ATOM-YEAR 1 


WHEREIN WE SIGNALIZE THE FIRST ANNIVERSARY OF THE 
ATOMIC AGE, CONSIDER THE ALTERNATIVES INHERENT 
IN BOTH GOOD AND EVIL POTENTIALITIES OF NUCLEAR 
FISSION, THEN VENTURE A GLIMPSE INTO THE FUTURE 


YEAR ACO, July 16,1945, at Alamogordo, New Mexico, 

man created the first atomic explosion. Most impres- 
sive events diminish in stature as they recede in time. 
This one grows bigger with each passing day. It truly 
marked the beginning of a new age. 

As Year 1 of the Atomic Age ends and Year 2 begins, 
we are engaged in three portentous projects. 

At Bikini Atoll we are detonating the fourth and, pos- 
tibly, the fifth atomic explosions in the history of the 
world. 

At Oak Ridge, Tennessee, we are building the first 
atomic energy plant for peaceful purposes. 

Most important, in New York we and all the other 
United Nations are engaged in the first attempt to sub- 
ject atomic energy to international control. Literally, 
the fate of the world hangs on this attempt. 

As this introduction is written, the United Nations 
Atomic Energy Commission has just begun its work. 
People everywhere pray for its success—for their own 
take, but even more for their children and for their 
grandchildren. If this Commission fails let everyone 
everywhere be warned: the world has taken a step to- 
ward destruction. 

As we enter the second year of the Atomic Age, the 
nations of the earth are embarked on an atomic armas 
ments race. There is no blinking that fact. We have had 
official notice served on us. Therefore, we must under- 
stand that unless the United Nations Commission can 
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arrest the drift of events, we are moving toward a hor- 
rible war. The Commission must succeed. 

The American delegate, Mr. Baruch, has brought to 
the Commission an ably thought out plan. It would in- 
ternationalize nuclear science, and release for man- 
kind the beneficent applications of atomic energy. But 
it would “control” atomic bombs only to the extent of 
giving the world brief warning of any nation’s prepara- 
tion to use them, so that we might have foreknowledge 
of disaster. 

Therefore, the real and enormous task before the 
world becomes clear. We must end war. No other control 
of atomic weapons exists. If war comes, atomic weapons 
will be used. If they are used, our children who survive 
will curse their fathers. Understanding the consequences 
of failure, we must succeed. 

Because we cannot succeed without knowledge, I have 
asked my associates at McGraw-Hill to condense into the 
following pages what we know at the close of Year 1 
about this great new atomic force — its basic science, its 
possible uses and its political repercussions. 





President, McGraw-Hill Publishing Co., Inc. 


PUBLISHING CO., INC., 330 W. 42nd St., New York 18, N. Y. 
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1 ORE TO U235 
Only 0.7% of natural uranium 


is U235 


URANIUM ORE 


1LB U235 07% 


Tyr BACK twelve months to the birth 

ia Year 1, Atomic Age, we begin to 
sense the majestic import of the atomic 
bomb that blasted the naked desert at 
Alamogordo, N. M., on July 16,. 1945. 
There man first shattered atoms in an 
explosive fast-chain reaction. Then came 
Hiroshima and Nagasaki. 

In every case the fateful atom was either 
uranium 235 (U235), or plutonium de- 
rived from the action of U235 on U238. 
Every pound of U235 atoms split in these 
unprecedented blasts yielded the energy 
of 11.4 million kilowatt-hours, or 1400 
tons of coal — slightly more for plutonium. 

No matter where one mines uranium 
ore, the purified natural uranium (Fig. 1) 
always contains 99.3% of the “garden” 
variety U238, and a mere 0.7% of the 
precious U235., 

An atom is like our solar system. The 
central sun is the nucleus—a bunched 
mass of protons and neutrons, each weigh- 
ing one unit. The planets are electrons. 
Each proton has one plus electrical charge 
— each electron an equal negative charge. 
There must be as many negative electron 
planets as positive protons in the nucleus. 
This is also the “number” of the atom. 
Neutrons have no charge, but add weight. 

The atomic number of uranium is 92 
because the uranium atom always has 92 
nuclear protons and 92 electron planets. 
The isotopes U238 and U235 differ only in 
the number of neutrons; U238 has 146 
neutrons, and weighs 92 + 146 = 238 
units. U235 has 143 neutrons, and weighs 
92 + 143 = 235 units. 

Ordinary chemical reactions, such as 
TNT explosions, release only a fraction of 





3 WHY BOMB EXPLODES 
When block of rapidly assem- 
bled U235 passes secret critical 


size it explodes spontaneously 


HARMLESS 
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the modest energy of the whirling ele. 
trons in the outer atom. Nuclear reactions 
unlock the immensely greater energie, 
which bind together the nucleus. 

Even the gentle tap of a slow-movin; 
neutron bullet will split the atom of 9x 
or of man-made plutonium into two me. 
dium-weight atoms, yielding also one tp 
three spare neutrons plus energy. Thy; 
these fissionable materials supply hott 
their own bullets and a highly sensitiy: 
lot of high-explosive targets — a perfec 
setup for a chain reaction (Fig. 2). 

Chain reactions work like chain letters 
Neutrons from one nuclear explosion hi 
and explode other nuclei. But, since atom: 
are mostly open spaces a chain started jp 
a small block of U235 or plutonium quick 
ly dies out because most of the released 
neutrons escape from the block. 

The bigger the block, the smaller wil] 
be the percentage of escaping neutrons, 
and the more left to split other ni on 
When the block is rapidly built up b: 

a certain secret size the fragments of 100 
nuclear fissions split many more than 1000 
additional nuclei. Then fissions multiply 
geometrically, and the block disintegrates 
with explosive speed and violence — as 
a bomb (Fig. 3). 

This bomb explosion is a fast-neutron 
chain. For economy and ease of control 
uranium piles for the gradual release of 
nuclear energy for commercial purposes 
will normally use a lean fuel —that 
U235 or plutonium diluted with U238, 
thorium or other less costly materials. 

To maintain a chain reaction such piles 
must be large and artificially stimulated 
by using carbon blocks or some other 
moderator (Fig, 4) to slow many of the 
neutrons. Slow neutrons make more hils 
than fast neutrons because there is more 
time for them to be swerved froma 
straight path by the attraction of nearby 
nuclei, as shown below. 


4 SLOW NEUTRONS 
MAKE MORE HITS 

A slow neutron is more easily swerved 
from a straight line 


SLOW NEUTRONS 






















ug FATEFUL U235 ATOM can serve man 
ss anew, compact source of heat energy 
¢ power generation, comfort heating or 
jystrial processing. Peacetime applica- 
ns of atomic energy will use dilute 
035 or plutonium as.a “fuel,” mixed with 
.rbon or some other moderator to slow 
me of the neutrons and thus keep the 
hain reaction going. 

The diluting agent may be either U238 
+ thorium, or both. These will do double 
uty, because neutron bullets convert 
38 into the energy-yielding plutonium, 
nd thorium into U233, which may prove 
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oms Thus the commercial piles of the future 
d in ill “burn” U235 to make other atomic 
lick. els, plutonium and possibly U233, which 
ased » turn will deliver heat energy to the pile. 


» that way it will be possible to get from 

will he pile far more heat than the equivalent 
f 1400 tons of coal for each pound of 
235 split. This highly attractive prospect 
ill speed the day when nuclear energy 
an compete with coal. 
While already mechanically obsolete, 
he piles making plutonium for bombs at 
anford, Wash. (Fig. 1) reveal the basic 
rinciple on which future piles for power 
nd heat will operate. The heat now wast- 
d in vast quantities will be put to work. 
he plutonium, now removed for bomb 
manufacture, will be returned to the pile 
or left in) as supplementary fuel. 


“ ATOMIC POWER 


The possible everyday applications of 
buclear heat pictured in Fig. 2 have been 
ecognized from the very first day of the 
tomic Age. Year 2 will see the building 
bf the world’s first atomic power plant (a 
ilot plant) at Oak Ridge, Tenn. 

Beyond question such installations will 
roduce power, but it may be years or 
lecades before they prove economical. To 
ompete with conventional plants the piles 
must first be redesigned to run at tempera- 
ures high enough for good power-plant 
ficiency. Also the techniques of operat- 
g piles by remote control through the 
heavy radiation screens must be radically 
treamlined. 
red The Hanford piles run on natural ura- 

ium containing only 0.7% of U235. The 
ypical commercial atomic power plant of 
he future will use more than 0.7% of 
235 or plutonium, but less than 50%. 
this will avoid both the low efficiency of 
€ too-lean mixture and the excessive 
7 uel cost of the rich mixture. It will permit 
piles of moderate size and take maximum 
tdvantage of U238 and thorium as poten- 
ial sources of plutonium and U233. 
One should not expect U235 to replace 
oal generally in this generation, although 
ah few central power stations and ships will 
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try it out before Year 10 of the Atomic 
Age. Plants far from traditional sources 
of fuels may turn much sooner to uranium 
and thorium as concentrated heat sources, 
that may easily be transported even to 
remote corners of the earth. 

Atomic power, in forms now known, is 
impracticable for automobiles and small 
airplanes, because of the large initial in- 
vestment in uranium and the need to carry 
50 tons of shielding to protect riders and 
pedestrians against the deadly radioac- 
tivity accompanying nuclear fission, 


RADIOACTIVE ISOTOPES 

More immediately important than the 
heat and power applications of nuclear 
energy are the services that the radioac- 
tive byproducts of pile operation can ren- 
der. Because these materials act chemic- 
ally like their ordinary non-radioactive 
cousins, but can be followed and detected 
easily, they are expected to play tremen- 
dously vital parts in medicine and biology. 
For more details, see the last page of this 
section, 


1 SLOW-NEUTRON PILE 
Can make plutonium for bombs—or heat for power, process 
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2 PRACTICAL APPLICATIONS 
Include steam for turbines, process and comfort heating —also heat 


for gas turbines 








TURBINE GENERATOR 











GAS TURBINE 
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RANIUM 235 and plutonium are new 

man’s slaves. They will build or de- 
stroy as he orders. Man dreads this vast 
force only because he distrusts himself. 
War is proof that man in the mass has 
never achieved self-control. He has always 
sought better weapons; yet the perfect 
weapon now brings him no satisfaction for 
he sees in the atom bomb his own destruc- 
tion as well as that of his enemy. 

The ultimate benefits of nuclear energy 
may well surpass its present terrors, but 
the terrors are here now in awful dimen- 
sion, and man must face them. He must 
pay this price for unlocking the wealth of 
the inner atom. 


ATOMIC BOMB 

This page, then, is about the atomic 
bomb. Nothing will be said here that is 
not either a certified scientific fact or a 
conclusion shared by the majority of the 
leading scientists, engineers and states- 
men who have studied the matter. 

As already explained, an explosive nu- 
clear chain reaction spontaneously sweeps 
through a block of U235 or plutonium 
when the block is rapidly enlarged beyond 
a certain “critical” weight X. That weight 
is still a military secret; the official Smyth 


There is no known 
defense against the 
atomic rocket at- 
tacking at mile- 
per-second speed 


report vaguely suggests that it is more 
than 4 Ib and less than 200 Ib. Each piece 
of U235 in the dormant bomb must weigh 
less than X. At the desired instant of ex- 
plosion the bomb mechanism assembles 
these pieces rapidly into a single piece 
considerably heavier than X. 

The explosion itself drives the U235 
pieces apart, thereby quenching the atom- 
ic conflagration before all the atoms are 
split, so the bomb efficiency is far less than 
100%. For each pound of U235 (or pluton- 
ium) atoms actually split, the bomb re- 
leases the energy of 1400 tons of coal. 

This explosion is mainly ordinary heat 
at work in unprecedented concentration. 
Bomb metals become incandescent vapor 
millions of degrees hot. This, and the en- 
veloping sphere of glowing air, radiate a 
blinding flash that chars human flesh at 
half a mile and blisters at over a mile. 
There is a destructive shock wave (sound) 
and a second-long hurricane of unimagin- 
able force — the outrushing of the expand- 
ing heated air. Deadly neutrons and 
gamma rays speed out from the bomb. 

A single atomic bomb killed about 100,- 
000 at Hiroshima. Fewer died at Nagasaki 
only because the circle of potential de- 
struction included much vacant land. 
Bombs ten times more powerful can be 
made by the thousands in any major in- 
dustrial country with the plants and the 
know-how. One bomb could saturate Min- 
neapolis or downtown Manhattan. 

Many experts estimate that a complete 
set of American atomic “secrets” and 
blueprints might save a foreign power two 
te three years at best in its race for 
atomic arms. With no help at all from us, 
any advanced industrial nation can, in five 
to ten years, acquire the raw materials, 
the plants, the know-how and enough 
bombs to knock out the big cities of any 
other country overnight. In Year 2 of the 
Atomic Age this arms race is already on. 

It will not fail for lack of raw materials; 
every country has lean ores worth working 
for bombs. 


THE CHEAPEST DEATH 
Cost need not deter, for the atomic bomb 
is by far the cheapest method of destruc- 
tion ever devised. General H. H. Arnold 
estimates that atomic bombs can be manu- 
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A single improved atomic bomb can 
devastate ten square miles of city 


factured and delivered for Jess than $5 
000 per square mile of destruction. 
Don’t be misled by the two billion « 
lars America spent on a project ti 
dropped only two bombs on the enen 
New plants can be built at a fraction 
wartime cost, and the investment spr 
over thousands of bombs, not just tw 
NO DEFENSE 


So the bombs can be made in am; 
quantity and paid for, but can the) 
delivered? The answer is: “Yes; by 
time the bombs are ready they can be d 
livered anywhere and overnight.” Ii | 
defenses of the target country are wee 
piloted planes can get through in amp 
number. Ten percent would be enough 

For more effective delivery radio-steer 
pilotless planes and rockets can carry t! 
atom bombs faster than sound. Such weaf 
ons will be almost untouchable by eit! 
antiaircraft artillery or manflown fighter 

Greatest threat of all will be the tran 
oceanic rockets. The German V-2 rock 
which never once was stopped by Britain! 
defenders, points one way. It needs on! 
transatlantic range (with atomic proj 
sion) and an atomic bomb in the no 
Forty-six feet long, loaded with 7500 !t 
of alcohol fuel and 11,000 Ib of liqui 
oxygen, the V-2 of World War II rose ® 
miles in the air and arced 200 miles in 1" 
minutes to deposit one ton of TNT #1 
London. 

Seeing so many strange things come " 
pass, the man in the street cannot distil 
guish between possible miracles and thé 
impossible variety. From the very start 
the Atomic Age he has been hoping for # 
“ray” that will explode the atom bomb !# 
off. Competent scientists and engineers ** 
that cannot be. 
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The only way to bring down a 3500- 
mile-per-hour rocket at a safe distance is 
to chase it with your own 4000-mph rocket. 
You can’t win at this game often enough 
to establish ironclad protection. 

The only specific defense against the 
atomic rocket known in Year 2 of the 
Atomic Age is to disperse all cities and 
put key industries underground. This 
would be very costly in time, money and 
national morale. 


MORE AND BETTER BOMBS? 


Some will ask whether the U.S., as the 
most powerful industrial nation, could not 
build more and better bombs and carriers 
than any other nation. Probably yes, but 
there is still no real security. If the “weak” 


100 LO 


HE NUMBERED statements that follow in 
| sai logical pattern are too fateful 
to be accepted on anybody’s say-so. Every 
reader should test them in the light of his 
own information and understanding. 

The points below sum up the conclu- 
sions of the previous article — and these in 
turn reflect a great mass of thought and 
discussion among leading scientists, engi- 
neers and statesmen close to the problem. 
To an amazing degree they concur on both 
facts and conclusions. For authoritative 
statements of their line of thought, in de- 
tail not possible here, the reader should 
see the recent book, One World or None. 


opponent has enough atomic weapons to 
destroy us once, what advantage is there 
in being able to destroy him twice? 

Shooting first could protect us now, but 
not after the world is atomically armed. 
If we were to destroy the enemy’s cities, 
we would probably miss his well-concealed 
and protected bomb magazines and rocket 
launchers. A few minutes later he could 
return the atomic fire. In brutal simplic- 
ity, that is the picture of future atomic 
war. Everybody loses. 

At this point one grasps at another 
straw: “If everybody is to lose who would 
be so foolish as to start an atomic war? 
And didn’t the Germans refrain from us- 
ing gas for a similar reason?” Possibly 
yes. It may work that way. But ia a world 


atomically armed to the teeth some ner- 
vous finger may pull the fatal trigger. 


ONLY ONE WAY OUT 


Throughout history each new offensive 
weapon has called out its appropriate de- 
fense. But now the offense leaps centuries 
ahead in a single bound and the defense 
lies almost helpless everywhere, unless 
some technical protection, unknown as 
Year 2 begins, can be devised. 

The situation is extremely dangerous. 
There is no clear way out except through 
some sort of international action first to 
stop the atomic arms race and, before it 
is too late, to hobble war itself. 

Can it be done? Perhaps not, but there 


is no alternative except atomic chaos. 





THE DILEMMA 


Nations must either face the probability of an atomic World War 
Ill, which would surely be the most deadly in history .. . 


Or, the experts propose, yield both atomic weapons and war po- 


tential to international authority backed by superior force. 
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What the Experts Say 


1. In five to ten years any major in- 
dustrial nation can make enough atom 
bombs to destroy all the major cities of 
any other country overnight. 


2. This assumes no “secret” information 
or other help from us. 


3. The necessary uranium ores will be 
at hand. 


4. The cost will not be too high. 


5. The bombs produced can then be car- 
ried thousands of miles by bombers, or 
by atomically powered guided missiles 
moving faster than sound. 


6. There will probably be no effective 
military defense against such weapons. 


7. Dispersing cities, and putting key in- 
dustries deep underground, will give 
some protection if accomplished in time, 


but at incredible cost in money and 
human discomfort. 


8. In a world atomically armed, nations 
can probably protect their bomb stocks 
and rocket. launchers from enemy assault. 


9. If so, nation A can destroy the cities 
of any other nation B, after which B’s 
rockets will destroy the cities of A. 
Shooting first will not win an atomic war. 


10. This knowledge may not restrain the 
trigger finger of a suspicious power. 


1]. Having more and better atomic 
weapons than the other fellow won't help 
much if he has enough to destroy us. No 
use to kill a man twice or rebomb urban 
ruins. 

12. Every nation is vulnerable in the 
Atomie Age, including the U. S. A. 


13. National security will be impossible 
without (first) international control of 
atomic arms and (not too long there- 





In this atomic age no nation can be safe through its own unaided might 


after) international control of all war 
potential, both backed by superior physi- 
cal power, 


14. If action to this end is long delayed, 
it may become impossible to halt the 
atomic arms race already started. 


15. At best, the necessary degree of in- 
ternational control, with some real dele- 
gation of national sovereignty, will be a ~ 
revolution in human affairs, It may prove 
to be humanly unobtainable at this time. 
If so, men and women everywhere must 
face the probability of an atomic third 
world war—by far the most destructive 
in all history, 
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TOM YEAR 1 has probably been marked 
A by more debate on a single subject 
than any other twelve months in the 
world’s history. Social, economic and polli- 
tical as well as purely technical issues 
have been pressing for realistic solution. 
Let us look at these issues and see where 
we stand; 





CIVILIAN VS. MILITARY 


Because the atomic bomb is the world’s 
greatest weapon, the armed forces would 
like to control it. But because atomic 
energy can also be used for peaceful, 
beneficial purposes, civilian control seems 
equally essential, These conflicting view- 
points had their strong proponents before 
the Congress which finally reached a fair- 
ly satisfactory compromise in the Atomic 
Energy Bill of 1946, setting up a com- 
petent civil board with which the armed 
forces will have continuing liaison. As we 
go to press, just before Year 2 of the 
Atomic Age begins, this bill has passed 
the Senate, but there is still a question 
how rapidly it will be enacted into law. 





PRIVATE VS. PUBLIC 


Atomic energy is “too big” and “too 
hot” to be handled privately. It must be 
nationalized and internationalized. The 
questions are how and to what extent. 
Fortunately, as the “boxes” on these pages 
show, there are means that may attain 
reasonable safety against misuse of the 
atom, and still do so without public con- 
trol of many “non-dangerous” applica- 
tions, 





SECRECY VS. FREE SCIENCE 


Throughout the first year of the Atomic 
Age hot debate has raged around “keep- 
ing the secret of the bomb.” To prevent 
potential enemies from making atom 
bombs some have urged a complete black- 


out of all phases of atomic energy — even 
of the scientific fundamentals of nuclear 
physics. Others have sought immediate 
and complete disclosure of all bomb “se. 
crets,” both scientific and technological. 
These have held that such information 
cannot be effectively hidden, that secrecy 
blocks progress and breeds wars. 

A year of debate has brought the great 
mass of vocal opinion to this middle 
ground: (1) Ease restrictions on the ex. 
change of basic physical knowledge. (2) 
Release for industry’s benefit many of the 
devices and methods developed for the 
bomb project. (3) Hold tight to special. 
ized information on atomic bombs and 
bomb-material production until interna. 
tional safeguards are fully operative. 
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Policy. Declares it the policy of the 
U. S. to develop and utilize atomic en- 
ergy to improve the public welfare, 
increase living standards, strengthen 
competitive enterprise and promote 
world peace, 


Organization. Establishes the Atomic 
Energy Commission (AEC) of five ad- 
ministrators to direct four divisions on 
research, production, engineering, and 
military applications—to work in liaison 
with three committees from (1) the 
armed forces, (2) outstanding civilians, 
and (3) joint Congressional representa- 
tives, 


Production, AEC to own and operate 
(under management contracts with in- 
dustry if deemed desirable) all facili- 
ties for the production of fissionable 
materials, such products to be distrib- 
uted with their radioactive byproducts 
under license for private industrial and 
medical research, 


Military Application. AEC to engage 
in development work and produce 
atomic bombs as directed by the Presi- 
dent, to be delivered only on his order 
to the Armed Forces. 





eu 


DOMESTIC CONTROL AS PLANNED IN | 
THE ATOMIC ENERGY BILL OF 1946 | 


McMahon Committee Bill contains the following provisions. 


Industrial Utilization. Permits AEC 
to conduct research, design and manu- 
facture equipment for atomic-energy 
utilization, license its use, produce and 
sell power obtained as a byproduct in 
the production of fissionable materials. 
Directs AEC to give widest safe scope 
to private initiative, 


Control of Information. AEC to-en- | 
force a ban on the dissemination of re- 
stricted data that might be used to in- 

jure the U. S, or secure advantage to a 

foreign nation, yet to provide leeway | 
for ultimately relaxing restrictions as 
future conditions warrant. | 


Patents and Inventions. No private 
patents permitted for production of fis- 
sionable materials or their utilization — 
for military weapons, but AEC will | 
justly compensate for such inveations, 
when made by private citizens. Patents 
for normmilitary applications may be 
purchased or condemned by the AEC 
only when public interest is affected. 


Appropriations, “Such sums as may 
be necessary and appropriate to carry 
out the purposes and provisions of the 
act” plus unexpended funds of the 
Manhattan Engineer District. 
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, NATIONAL VS. INTERNATIONAL 
e 

e Born of nationalism, the Atomic Age 
|. began when three nations discovered a 
d weapon that today gives them the great- 


1 est military power on earth. The. prime 
question is: Shall the.atom remain the 


servant of its conqueror, nationalism? 
During Year 1 of the Atomic Age the 
Truman-Atlee-King declaration, the mas- 
terly report of the State Department’s 
atomic consultants, and the U.S. represen- 
tative on the United Nations Atomic 
Energy Commission, have all called for 
international control of atomic energy. 
Year 2 will start with no such control. 
This failure to decide and act is in part a 
natural result of the extreme difficulty of 
the problem and the obvious dangers of 
unwise decisions. Nations everywhere face 
a triple dilemma in this Atomic Year 2: 
the dangers of nationalism, the dangers 
of internationalism, the supreme danger 
of not being able to make any decision in 
time to meet the atomic bomb threat. 
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The Plan. The U.S, has proposed that 
all nations band together to outlaw the 
use of atomic energy for war and to 
promote and harness its development 
for the benefit of mankind. To this end 
an International Atomic Development 
Authority would be set up, and to it 
the U.S, would turn over, at various 
stages of its organization, all atomic 
bombs, know-how, raw materials, facili- 
ties, and stockpiles of fissionable mate- 
rial. Thus IADA eventually would 
supersede national-authorities on some 
matters and, supplement them on 
others. 


Owner and Operator. IADA would 
take over from national authorities. or 
private ownership full management and 
control of all atomic energy matters 
that afford a possible threat to World 
security, These include: 
1. Raw..Materials— Supplies of ura- 
nium and thorium to be inventoried, 
controlled, and developed by IADA. 
2. Facilities—IADA to control and 
operate plants producing fissionable 
materials and to own and: control 
their products. 
3. Research—IADA to undertake re- 
search and development on all as- 
pects of atomic energy and to possess 
exclusive right of research on atomic 


explosives, 
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INTERNATIONAL CONTROL AS PROPOSED 
BY THE U.S. TO U.N. ATOMIC COMMISSION 


Baruch statement follows constructive path laid out by Atomic 
Consultants in *“*Acheson-Lilienthal Report.” 


~ 


Private Initiative, Will have its 
chance to push forward the use of 
atomic energy for peacetime (non-dan- 
gerous) purposes. With IADA provid- 
ing raw materials and carrying out 
necessary inspection, national and 
private enterprise may operate “safe” 
power piles, and produce and use radio- 
active isotopes for research, clinical 
and other applications, Radioactive 
isotopes produced by IADA also can 
be distributed for peacetime use. 


The Mechanics of Safety. No plan 
is a certain guarantee against future 
atomic war. This plan should, however, 
prevent surprise attack with atomic 
weapons; for [ADA is to buttress posi- 
tive ownership or management controls 
with wide powers of inspection. Obvi- 
ously, successful inspection rests on 
complete freedom of access or egress 
in any area. 


Sanctions. At the heart of the plan 
lies the problem of penalty for viola- 
tion — a matter for profound statecraft. 
To the U.S., one aspect of sanctions 
appears crystal clear: Here is an area 
where the veto right now held by the 
five great Powers must be redefined if 
it is not to be incompatible with the 
meaning and purpose of the proposed 
control. 
































Leading industrial nations can pro- 
duce atomic bombs in five years, com- 
petent scientists announced after 
Hiroshima. Already one year of the 
precious five has been consumed in 
debate without international action. 
Soon it may be too late to check the 
growing momentum of the atomic 
arms race. 


TIMETABLE—ATOM YEAR 1 


l. July 16, 1945. World’s first 
atomic bomb detonated in New 


Mexico. 


2. July 26, 1945. President Tru- 
man and Prime Minister 
Charchill issue Potsdam ulti- 
matum threatening Japan’s de- 
struction if she continues. 


3. August 6, 1945, Atomic bomb 
dropped on Hiroshima. 

4. August 9, 1945, Atomic bomb 
hits Nagasaki. 

5. August 11, 1945. Army releases 
Smyth Report on “Atomic En- 
ergy for Military Purposes.” 

6. August 14, 1945. Japan accepts 
terms of Potsdam declaration. 

7. November 15, 1945. Truman- 
Atlee-King issue declaration of 
intention and procedures look- 
ing toward international con- 
trol of atomic energy by 
United Nations. 

8. March 28, 1946, State Depart- 
ment issues Acheson-Lilienthai 
Report on the “International 
Control of Atomic Energy.” 


9%. April 12, 1946, Manhattan En- 
zineer District announces pro- 
gram for experimental devel- 
opment of atomic power. 


10. June 1, 1946, “Atomic Energy 
Bill of 1946” passes Senate 
unanimously, is referred to 
House of Representatives. 

lL. June 14, 1946, First meeting of 
United Nations Atomic Energy 
Commission (Bernard Baruch 
as American member). Manhat- 
tan District announces availa- 
bility of radioactive isotopes for 
research use. 


12. July 1946. Joint Army-Navy 
tests of atomic bombs at Bikini. 














... bail if Man 


F MUTUAL DESTRUCTION by the atomic 
bomb can be avoided, the first century 
of the atomic age will bring immense ad- 
vances in scientific knowledge, health and 
living standards. Already many prospec- 
tive benefits can be outlined, but those we 
can neither foresee nor suspect may be 
even more important. 

This prediction is grounded in scientific 
experience; the most fundamental discov- 
eries have always been the most fruitful. 
The study of molecules gave us chemistry. 
Faraday’s experiments with electricity 
and magnetism are the foundation stones 
of the great electrical industry. Can one 
expect any less from an understanding of 
the heart of every atom? 


Atom-splitting benefits clearly visible 
today fall mainly in three classes: (1) 
heat and power applications of the ura- 
nium piles; (2) general industrial applica- 
tions of equipment and methods originally 
developed for the bomb project; (3) chem- 
ical, biological and medical uses of the 
“tagged atoms” (radioactive isotopes) 
now abundantly available from pile opera- 
tion. 

It is now evident that the energy yield 
of the U235 in an atomic pile can be 
multiplied many times by returning to (or 
leaving in) the pile the plutonium and 
possibly the U233 produced respectively 
from the U238 and the thorium in the pile. 
This is an indirect way to “burn” inex- 
pensive U238 and thorium, and thus 
greatly extend the supply and reduce the 
cost of atomic fuels. 


POWER APPLICATIONS 


Although present piles run at low tem- 
peratures, it is certain that temperatures 
high enough for the efficient operation of 
steam and gas turbines will be attained. 
Already an experimental atomic power 
plant has been ordered. Atomic power for 
certain remote installations (say, for heat- 
ing Arctic airports) may not be far off. 





In five or ten years uranium piles will 
be driving a few experimental ships and 
submarines. In 20 or 30 years uranium 
may begin to compete widely with coal as 
a fuel for suitably situated large central 
heating and power plants. The 50-ton min- 
imum weight of shielding rules out nu- 
clear power for automobiles and small 
piloted planes, 


SPECIAL USES 


Some day ultra-high temperatures from 
splitting atoms will be used for special 
industrial operations on metals and other 
materials. Even the dread atomic bomb 
might easily serve peaceful ends — blast- 
ing lakes in deserts, changing the course 
of rivers, leveling mountains, 


INDUSTRIAL BYPRODUCTS 

The special industrial equipment and 
methods developed for the bomb project 
will find hundreds of important uses — 
mostly for purposes unrelated to atomic 
energy. These developments include 
pumps with neither seals nor leaks, leak 
detectors of amazing sensitivity, ultratight 
welding, a portable mass spectograph for 
quick and automatic gas analysis, new 
ways of handling corrosive and poisonous 
materials, new diffusion barriers for the 
separation of gases and of petroleum 
products, 


TAGGED ATOMS 


Yet more important than any of these, 
in the long run, will be the hundreds of 
radioactive isotopes now available as by- 
products of pile operation. Chemically in- 
distinguishable from the ordinary forms 
of the elements, these isotopes serve as 
tagged atoms or “spies” if mixed with 
common stable atoms of the same species. 
They “fly with the flock,” and can later 
be identified as surely as banded birds. 
With these amazing tools of research, the 
course of any element or compound may 
be traced through the bodies of men, ani- 
mals and plants. Similarly, tagged atoms 





may be used in studying the course of 
many kinds of industrial and chemic.) 


operations. 


BIOLOGY AND MEDICINE 

A suspected hyperthyroid condition cag 
be diagnosed by feeding the patient , 
minute measured amount of radioactiys 
iodine. The click of a “Geiger” counter 
placed on the patient’s neck will tell (1) 
what percentage of the swallowed iodine 
concentrates in the thyroid cells and () 
how rapidly that concentration js .¢. 
complished — giving a definite indication 
of the state of the gland. 

In similar fashion the radioactive js. 
topes of hydrogen, oxygen and carboy 
will trace out the intricate transformations 
of carbohydrates and proteins in the hv- 
man body. Radioactive phosphorus yi! 
explore the bones. Radioactive iron will 
show how and where blood cells are 
formed. Radioactive sodium will time the 
circulation of blood. 


USES IN INDUSTRY 

In chemistry the radioactive isotopes 
will speed the understanding of metul- 
lurgical and organic reactions. In industry 
they will measure flow, detect leaks, and 
do other useful work. 
Meanwhile the uranium piles will be 
manufacturing certain radioactive isotopes 
that can serve as cheap but effective sub- 
stitutes for high-cost medical radium. 


KNOWLEDGE COMES FIRST 

It is already clear that the chief benefits 
of atom splitting will come first as new 
scientific knowledge rather than as new 
engines and gadgets. But in the long run 
man’s new understanding of the inner 
atom will enrich the whole range of 
human activity. This has always been the 
case with less fundamental discoveries 
in science. It can hardly be less with 
this most fundamental discovery. 





ATOM SPLITTING WILL SERVE MAN IN: 
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Swain Sends First 
A-Bomb Test Report 


Put Swaln, technical observer for McGraw- 
Hill Publishing Co., Inc., aboard the press 
ship USS Appalachian, reports that the 
atomic-bomb experiment of July 1 was well 
planned and executed. The bomb, he de- 
clares, was of normal efficiency and performed 
as informed opinion had predicted. 

“Those who expected the impossible—trees 
uprooted at Bikini Island three miles away 
or steel melted on ships a quarter mile away 
were disappointed,” reported Editor Swain. 
“The much advertised ‘hundred-million-de- 
gree heat’ was confined to the bomb’s center 
and lasted perhaps a millionth of a second. 
This photoflash didn’t melt even the thinnest 
aluminum foil or appreciably warm the ships. 
It merely gave them a skin-deep sun burn. 
Top paint coats blistered. Lower coats were 
untouched. 

“More flimsy constructions, such as thin 
wind breaks, funnels, topmasts and radio 
masts, were often bent and twisted. At one- 
third mile, or even less, rubber tires remained 
like new and exposed jeeps could have been 
driven away. However, many airplanes on 
decks at greater distances were substantially 
damaged by blast pressure.” 

Lest all this sound like belittling the Able 
Day bomb, Mr. Swain points out that it did 
immensely more damage than any other in 
naval history, sinking five ships and heavily 
damaging five others including one submarine. 

The effects of pressure, like those of heat, 
faded rapidly with distance. “Very likely the 
instantaneous pressure at the center of the 
bomb reached millions of pounds psi,” Mr. 
Swain concedes, “but again distance did its 
work. On the cruiser Pensacola, approxi- 
mately one-third mile from the burst, the 


blast pressure was only 5 or 10 psi. Accord- 
ing to my horseback estimate, this would be 
enough to account for the collapse of the 
20 ft wide by 30 ft high (estimated) funnels 
of thin-gauge steel (estimated % in.). At 10 
psi the total force on the projected area of 
one stack would be over 400 tons. 

“The bomb produced about the same blast, 
flash and radioactivity as the one that burst 
over Nagasaki. But the much stronger con- 
struction of the naval targets contracted the 
circle of great damage from about a 3-mile 
diameter to about 1% miles.” 

Ww Ww 
Ford to Build $50,000,000 
Research & Engineering Center 


WirHIN the next eight years the Ford Motor 
Co. will spend $50,000,000 in building a Re- 
search and Engineering Center. This will 
comprise a primary group of eight buildings 
grouped around an artificial lake 800 ft long 
and 350 ft wide. The new research project 
will specifically contain an organization de- 
signed to develop new welding methods and 
improve existing methods and applications. 
Various resistance-welding processes, auto- 
matic-arc welding, manual and gas welding 
are to be included. Considerable instrumenta- 
tion is planned to determine and interpret 
the results accurately for possible production 
application. 

The project is named in honor of Henry 
Ford and Edsel B. Ford. 

Ww Ww 

Metallizing Co. Moves 
Eastern Office and Warehouse 


METALLIzING CoMPANY of AMERICA has moved 
its eastern office and warehouse to 431 East 
75th Street, New York City 21. 





View of the $50,000,000 Ford Research and Engineering Center to be erected in Dearborn, Mich. 
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... IN MODERN SCHOOL 


It's a beautiful steel building, built especially 
for Welding instruction. Each student has his 
own individual weld- ' 
ing booth and person- | 
al arc welder. Large, 
airy rooms for class- 
room instruction peri- 
ods. Reference books, 
head shields and pro- 
tective clothing issued 
to every student. 





The teachers are expert 
arc weldors who have 
had many years of prac- 
tical arc welding experi- 
ence. They keep up on 
modern welding tech- 
niques and pass them on 
to the students. 





Hobart 
School is fully qualified 
under the G.I. Bill, and 


The Trade 


service veterans are 
welcomed to its classes. 
Established years ago, 
the school is not a 


World War II offspring. 





COMPLETE COURSE — 


m The course of instruction 
is complete and inten- 
sive. Welding is taught 
in all its phases, arc, 
alloy and carbon arc, 
acetylene and flame, 
helium, stud, automatic, 
resistance and metal 
spraying. 





GOOD WELDORS IN DEMAND! 


me.) s 





All over the country, 
manufacturers are 
clamoring for more arc 
weldors. It's one of the 
highest paid industrial 
jobs available today — 
send the coupon below 
for further details. 


HOBART TRADE SCHOOL, INC. 
Box U86 Troy, Ohio 
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' HOBART TRADE SCHOOL, Box U86, Troy, O. t 
1 Send more details about your welding school. i 
! I've checked my stotus for entrance below: ’ 
1 CL Veteran (J) Non-veteran t 
; NAME | 
om, eS Rare 
j ADDRESS | 
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1 city STATE ! 
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Germans Developed New 
Flash-Welding Techniques 


Macuines that can flash-weld steel cross- 
sections up to 25,000 sq mm (about 38 sq 
in.) were developed and used by German 
technicians, according to a report recently 
released by the Office of the Publication 
Board, Department of Commerce. This report 
is a translation of a German book published 
in 1936. The translation was made at the 
Battelle Memorial Institute, Columbus, 0O., 
and published with comments by American 
researchers. 

The German book was written by Dr. 
Hans Kilger, a German engineer; and is said 
by American experts to be “the most com- 


DOCKSON FACE SHIELDS 


3 P| & citi 


Bt foe Poller Scwse 


plete publication on flash welding that has 
appeared in the literature to date.” It in- 
cludes systematic studies of the various steps 
in the flash-welding process and of their 
effects upon hardness, fatigue, strength, ten- 
sile strength and impact resistance. Dr. Kil- 
ger’s data on the effect of temperatures and 
upset pressures on the quality of flash-welded 
joints, as well as his methods of obtaining 
these data, are said to be particularly in- 
structive and should provide a basis for fur- 
ther research along these lines. 

Orders for this report (PB-20181) should 
be addressed to the Office of the Publication 
Board, Department of Commerce, Washing- 
ton 25, D. C. and accompanied by check or 
money order (photostat, $1; microfilm, $2) 
payable to the Treasurer of the United States. 
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Welding equipment exhibit of Airco | 
Corp. features latest welders, flame-cutte: 


Airco Export Corp. Opens 
Permanent Products Exhibit 
Airco Export Co., a subsidiary of Air |} 


tion Co., Inc., has opened a permanent 
ucts exhibit in connection with its 


~ | office at 33 West 42nd St., New York 


to demonstrate its products to buyer 
representatives from abroad. Of particu 
interest to the welding industry are th: 
plays of a-c and d-c welders, portab| 
acetylene welding and cutting outfits, and 
latest flame-cutting machines. All accessori: 
for gas welding, cutting, flame-hardening, 
| flame-cleaning and for electric are weldi: 
| are displayed. 

er 


Preheating Produces 
High-Tensile Flash Welds 


AN interesting report prepared by staff men 
bers of the Battelle Memorial Institute, Co 
umbus, O., covers flash welds in tubing and 
rods. The investigators found that heat treat 
ing %-in. tubing to a tensile strength of 
150,000 psi before flash welding resulted in 
joints as strong as the parent tubing. How 
ever, heat treating to strengths of 180,000 psi 
or higher produced welds with less strength 
than the original tubing. The same was gen 
erally true of flash welds in solid round bars 

This report (PB-16472) is now on sale by 
the Office of the Publication Board, Depart 
ment of Commerce, Washington 25, D. C. 
Orders for it should be accompanied by check 
or money order (photostat $5; microfilm, $1; 
64 pages), payable to the Treasurer of the 
United States. 


oa & 
Power Show Scheduled 


Dockson Featherweight Face Shields 
are designed and constructed to meet 
every requirement of safety and com- 
fort. Light, well ventilated and sturdy, 
these nationally known face shields 
provide maximum protection on the 
job for which they are designed. 

Wide vision Cellulose Acetate win- 
dows, bound in rustproof metal chan- 
nels. Comfortable molded head gears 
with felt cushioned, leatherette pads 
are only two of the many features 
which make Dockson Face Shields the 
choice of the man who wears them. 


DOCKSON CORPORATION 


3839 Wabash . 


Detroit 8, Mich. 


December 2 to 7 


Tue 17th National Exposition of Power and 
Mechanical Engineering will be held in 
Grand Central Palace, New York, the week 
of December 2 to 7, in conjunction with the 
meeting of American Society of Mechanica! 
Engineers. Exhibition space on four floors 
will be occupied by more than 300 leading 
manufacturers. The show will consist 
equipment for the production of power from 
fuel, power transmission and some phases 0 
power utilization. 


w w 


Thomson Changes 
Firm Name 


Tomson Exectric Wetper Co., 161 P 
ant St., Lynn, Mass., is the new name of the 
former Thomson-Gibb Electric Welding | 
The change in name is a move toward 2 
shorter, simpler, more exact identificati: 

| No changes have been made in manageme! 

| personnel, location, etc. 
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T. A. S. Offers 


Welding Information 


TecunicaL Advisory Service of Smaller War 
Plants Corp. has published several technical 
books containing helpful information for vari- 
us industries. Among those of interest to the 
welding field are: Better Welding Method 
9.185-Weld), Automatic or Semiautomatic 
Method for Welding Steel Parts (2-101-Weld), 
Flux for Welding Copper to Copper and to 
Steel (3-428-Weld), Gas Welding of 24S 
\luminum Alloy (2-262-Weld) and Welding 
luminum Rods on Stainless Steel (3-120- 
Weld). To obtain copies of these reports, 
address Smaller War Plants Corp., Washing- 
n 25, D. C. or the nearest SWPC regional 

Full key numbers (shown in paren- 
eses) should be given. 
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ASM Grants Charter 
to Atomic Physicists 


Tue American Society for Metals has granted | 


a charter to thirty-seven metallurgists, physi- 
sists, chemists, engineers and technicians en- 
gaged in the atomic-bomb project for the 
formation of the Los Alamos (New Mexico) 
chapter of the society. This is the 69th ASM 
chapter within the United States and Canada 


than 20,000. 


Los Alamos Chapter officers include Frank | 


Kubosch, chairman; Harvey L. Slatin, vice- 
chairman; James N. Taub, secretary and 


Harold H. Hirsch, treasurer. Trustees are | 
Walter F. Arnold, Gerald Tenney, William | 


W. Wellborn, Eric R. Jette and Rex Peters. 
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National Tube to Install 
New Facilities in Two Plants 


Prans have been made for an extensive pro- 
gram of improved facilities at the plants of 
National Tube Co. at Lorain, O., and Gary, 
Ind. The new equipment will enable the 
company to meet the estimated future de- 
mands for steel pipe. 

A new Bessemer steel plant, including 
three Bessemer converters and all necessary 
auxiliary equipment, will be installed at 
Lorain. Plans also include the installation of 
an additional mill to produce seamless pipe 
in the smaller sizes. 

At the Gary plant an additional seamless 
mill for the production of small-size pipe will 
be installed as well as resistance welding 
equipment for producing tubing up to 5 in. 
0.D. Completion of the two projects will re- 
quire about two years. 


A A 
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Electronic Conference 


October 3 to 5, Chicago 


Tue Seconp national electronic conference 
will be held at the Edgewater Beach Hotel in 
Chicago, Oct. 3 to 5. The gathering is 
sponsored by the Illinois Institute of Tech- 
nology, Northwestern University, and the 
Chicago sections of AIEE and IRE with the 
codperation of the Chicago Technical Soci- 
eties Council and the University of Illinois. 
Morning, afternoon and evening sessions 
are scheduled for each of the three days. 


arqnare 


and brings the Society’s membership to more 





Corp Brothers Changes 
New Bedford Location 


Corp Brotuers Co., producers of welding 
equipment and materials, has moved its 
New Bedford branch at 9 Chestnut St. to 
74 No. Second St. A new branch has also 
been opened at 126 Morgan St., Fall River, 
Mass. 


Complete Safety Code 
for High-Voltage X-rays 


[He American Standards Association War 
Committee has compiled a safety standard 
for the industrial use of X-rays that repre- 
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sents the first codification of safety require- 
ments in this field. The first part of the code 
covers general protection, and the other five 
parts deal with the use and storage of radium 
in the field of industrial radiography, meth- 
ods and materials of X-ray protection, spe- 
cific applications for machines of 400 kv and 
lower, protection for 1,000,000 and 2,000,000 


volts and electrical protection. 
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AISC Opens 
District Office 


\MERICAN INSTITUTE of STEEL CONSTRUCTION, 
Inc., has opened a new district office at 1617 
Pennsylvania Blvd., Philadelphia 3. 
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U. S. Steel Supply Resumes 
Operation of Boston Warehouse 


ArrTer more than 3% years’ service with the 
U. S. Navy, the Boston warehouse of U. S. 
Steel Supply Co. has returned to peacetime 
operation. Plans are being made to build up 
substantial stocks of steel and steel products 
for New England consumers. 


vy 


Ww 


Pennsalt Begins Construction 
of $1,000,000 Chemical Plant 


In order to serve the increasing industrial 
activities in the Portland, Ore., area, the 


Pennsylvania Salt Mig. Co. has begun con- 
struction of a new $1,000,000 chemical plant 
on the Willamette River. The unit is expected 
to be in operation about June 1, 1947. It will 
produce liquid chlorine, liquid caustic soda, 
sodium chlorate, potassium chlorate, and 
sodium hypochlorite. 


w % 


BEA-Register Re-Opens 
Services for Subscribers 
Tue British Engineer’s Association, London, 


has reopened its Register for new members 
after an interval during the years of war. 





Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


- — 
go 


J — 


New, Simplified Drill Press Vise, 
Speeds Up Drilling, Spacing, Milling 


Designed to be used with a drill press table having 
either parallel or radial slots, the New UNI-VISE 
drill press vise, with guide bar and protractor 
disc, speeds up and simplifies drilling, layout and 
spacing work in straight lines, radial or circular. 
With two movable jaws, vise has universal move- 
ment without swinging table or head of drill press 
to locate exact position of work. Operator thus 
adjusts work quickly for accurate registration. 


Guide Bar facilitates drilling holes in a straight 
line. With a straight edge and a lineal scale on sur- 
face, it registers with lineal scale of vise. Protractor 
disc, for drilling holes accurately in a circle, has 
parallel slots registering with parallel slots in base 
of vise, and a removable means to pivot complete 
unit on table of drill press. 


Accurate work can always best be done by attentive 
operators. That's why many factories urge workers 
to chew gum. The chewing action helps relieve 
monotony—helps keep workers alert, thus aiding 
them to do a better job with greater ease and safety. 
And workers can chew Wrigley’s Spearmint Gum 
right on the job—even when hands are busy. 


You can get complete information from Spiral fs. Corp. 
3612-26 N. Kilbourn Ave., Chicago 41, Ii, 























Full particulars of membership are ay,ilahj. 
on application to the British Engineers 
Association, 32 Victoria St., London, SW. ] 


& 


Seciaky Vacations 
August 10 to 25 


PLANT employees of Sciaky Bros., Inc. wij) 
take their annual vacation from Aug. 10 , 
18 to permit necessary factory maintenance 
work. No deliveries will be received during 
this week. A skeleton crew will be on hand 
to handle emergency repair parts service. 

Company offices will be closed for the twe 
week period, Aug. 10 to 25 for the same 
reasons. 


w w 


Coupling Co. Acquires 
Id Transmissions 


Loveyoy FLexiste Coupiine Co., 5001-5000 
W. Lake Street, Chicago 44, has acquired in 
entirety, the manufacture and sales of the 
mechanical power transmission department 
of Ideal Industries, Inc., Sycamore, Ill. Prod. 
ucts thus affected are: Ideal variable speed 
pulleys, adjustable motor bases, “Select-0. 
Speed” transmissions, Ideal drive sheaves and 


| a stock of wide V-belts. 





lo 











Currrorp M. Manzer, formerly in charge 
of research, development and manufactur- 
ing processes on resistance welding at the 
Lynn, Mass., plant of General Electric 
Co., has been appointed chief engineer of 
Progressive Welder Co., Detroit. He is in 
charge of all company engineering activities. 
Watter L. Jewett, chief engineer for Pro 
gressive for the past nine months, has been 
appointed manager of development engineer- 
ing. 


Eucene W. O’Brien, vice-president of the 
W. R. C. Smith Publishing Co., Atlanta, 
has been nominated as next president of The 
American Society of Mechanical Engineers 
Named for regional vice-presidents are: 
Aton C. Cuick, assistant vice-president of 
the Manufacturers Fire Insurance Co., Provi- 
dence, R. I., A. R. Mumrorp, development 
engineer with the Combustion Engineering 
Co., New York, E. E. Wititams, general 
superintendent of steam plants, Duke Power 
Co., Charlotte, N. C. and T. S. McEwan, 
vice-president, McClure, Hadden and Ort- 
man, Inc., Chicago. 


wv w 


BENJAMIN F. Fatrvess, president of the 
U. S. Steel Corp., was recently awarded the 
Medal of Merit by the War Department in 
recognition of his voluntary service as ad: 
visor to the Army’s Chief of Ordnance on 
wartime problems of management, produc 
tion and supply. 
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FACTS WORTH NOTING 


RUFLUX 





WELDING ROD 
COATING 


Known for its arc stabilizing 
properties— RUFLUX S is a 
sodium titanate containing 
approximately 80% 1,02 and 
15% Na2O. Specific gravity 
3.93, mesh size-plus 200, and 
weight per cubic foot 48 Ibs. 


Included in welding rod for- 
mulation—it aids in speeding 
welding operations and helps 
assure proper slog formation. 











TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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STOPS 


BADGER Filter for ''P & H'' Welder 





335 E. BROWN ST. 


Damage to Your WELDERS 
from Dirt and Grit! 


HERE'S INSURANCE against excessive ‘‘down-time” stoppages 
resulting from damage to your Welder parts resulting from 
process and atmospheric dus? . . . Protection from production 
losses, man-hour losses, repairs and expense. By installing 
BADGER Permanent Filters, a single user saved as much as 160 
man-hours on each unit in his plant. Similar savings are 
possible on your own Generator Welding units. 

BADGER Permanent (Cleanable) Filters are made for all popu- 
lar styles of Welders — Lincoln, GE, Hobart, P & H, Westing- 
house, Wilson, and others. 


Write or Wire for Full Information 


CORPORATION 


e MILWAUKEE 12, WIS. 








..for welding ALUMINUM 


and all non-ferrous metals.. 






Write for literature 
and samples. 


The characteristics of the arc flame 
are ideal for welding aluminum, 
brass and other non-ferrous metals 
. . . for welding and brazing met- 
als previously considered ‘‘unweld- 
able”’. 


BBB Keen-Arc Carbons — cored and heavily 
copper coated — were developed specifically 
for Arc Torches. The 9000° F. flame (2000° 
hotter than oxy-acetylene) is non-wandering 
and concentrated at the desired focal point — 
produces a fine grained weld, free from pin 
holes and of high tensile strength. 





BECKER BROTHERS CARBON CO. 3450 Se. 52nd Ave. Cicero 50, lil. 
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J. W. Suerrer has been appoint 
improvement engineer of the Am: 
and Foundry Co., N. Y. He will | 
charge of the improvement diy 
headquarters in New York. E. A 
will be Mr. Sheffer’s assistant 
Scuwartinc has been named gen 
trical engineer, with headquarte 
Louis. 
wv w 


Lr. Cot. Sm Joun Henry M 
GREENLY, chairman of Babcock & 

Ltd., in London, recently received th: 
Institute of Metals platinum med The 
honor, voted unanimously by the I 
Council, was in recognition of Si: 
outstanding services to the non-ferro 
industry. 


w w 


KennetH A. Moopy has been ap; 
training director of the American Stee] & 
Wire Co., Cleveland. Mr. Moody was ident 
fied with personnel and training educatior 
in the company from 1937 until his depar 
ture for military service in Dec., 1943 


wv wv 


Georce R. Wermiscu has been ay 
manager of the steel joist and roof 
division for Ceco Steel Products Corp 
cago. He will make his headquarters 
Ceco’s general offices and plant No 
Chicago. 


w 


Dr. Joun F. Gat has been appointed 
ant research supervisor to assist in the « 


| Ordination of the experimental activities 


the research division of the Pennsylvania 
Salt Mfg. Company’s research and dev 
ment department. 


% 


Harotp L. Atpricu, formerly with U: 
Color & Pigment So., division of Inter 
ical Corp., has been appointed distri: 
resentative in the New York office of | 
General Electric chemical department. H 
will be G-E sales representative for Glypta 
alkyd resins. 


w 


Cuamp Carry, executive vice-president 
The Pullman Co. since 1941, has been el 
president of The Pullman-Standard Car Mig 
Co. He succeeds C. A. Lippe, who was 
elected chairman of the board of Pullma! 
Standard. 


Ww Ww 
R. M. Wiutson, Jr., formerly welding eng 
neer at the Bloomfield, N. J., office of 
Genera! Electric Co., has joined the t 
nical service of the development and res 
division of International Nickel © 
N. Y., in the same capacity. 


w 


R. H. MacGiiirvray has been appo 
regional supervisor of the Pacific coast 
for Westinghouse Electric Internationa 
His headquarters will be in San Fran 
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au WALTER, formerly of General Elec- 
X-Ray Corp. and Dean Payne have 
the sales staff of the Bastian-Bless- 


Rup 


tric 








jomne 

aa Co., Chicago. Both men have had sev- 
eral years experience in the sales and en- 
gineering departments. 

Tuomas G. FranzreB and DonaLp KEatinc 
have joined the technical service division 
staff of Turco Products, Inc., Los Angeles. 





They will specialize in the solution of prob- 
lems relative to the railroad field. 





w 





4 A. Rortson has been appointed general 
auditor for the Douglas Aircraft Co. Be- 
fore entering military service Mr. Rorison 
was manager of the Los Angeles zone of- 
fice of the General Motors truck and coach 






division. 






Crype WittiaMs, director of Battelle Insti- 
tute, Columbus, O., has been presented the 
honorary degree of Doctor of Science in 
of his wartime and 
American technology. 







recognition peacetime 


contributions to 







vw Ww 





Ernest C, HUEHNER, manager of the central 
ofice supply bureau of Carnegie-Illinois Steel 
Corp., was recently awarded the Gary 50- 
year service medal in recognition of his long 
service. 





A 


W W 





Grorce A. Lennox has been appointed vice- 
president in charge of sales of the Driver- 
Harris Co., Harrison, N. J. Josepn B. 
SHELBY has been named assistant vice-pres- 
ident in the same department. 







Ropert S. Green has become president of 
the A. P. Green Fire Brick Co., Mexico, Mo. 
He succeeds his father, ALLEN P. GreEeEN, 
who moves to the post of chairman of the 
board. 








vw 





Arvin L. Kriec, recently discharged from the 
U. S. Army, has joined the public relations 
department of the American Steel & Wire Co. 


Ww wv 


ArtHuR W. JoHNsoN has been promoted as- 
sistant manager of sales in the Chicago dis- 
trict for U. S. Steel Supply Co. 





Died... 


Leroy W. Hutcutins, president of Sheldon, 
Morse, Hutchins and Easton, Inc., New 
York, died recently after a prolonged ill- 
ness. Mr. Hutchins was also president of 
Hutchins & Graves, Inc., advertising agency, 
and managing director of Safety Research 
Institute, Inc. 











% 





Co., died July 5 after a prolonged illness. 


Rosert S. HorrMan, president-treasurer of 
the Hoffman Bronze & Aluminum Castings 
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— Cast ~ 
Welding Rod 


THE STANDARD OF 
QUALITY 


Throughout the World 


CAST ALUMINUM 


_— 

















Ti one cLAMP 


GIVES YOU MANY ANGLES 


OF CLAMPING 


PROVIDES RANGE OF 
CLAMPING TO 45° 
WITH SAME MOUNTING 


I you are required to 
clamp work at different angles from job to 
job, you should have a KS Model Knu-Vise 
toggle-action clamp—one of the most ver- 
satile clamps made. 


By means of an ingenious tear-drop shaped 
sideplate this clamp permits change of 
toggle bar to any angle up to 45° without 
disturbing fixed base. Simply drill a hole 
in upright plate of base (through hole 











KNU-VISE 























WELDING 


OF STANDARD ANALYSIS 


PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 


AND EL 


RODS 





ECTRODES 


ee Rr Se 1 

























already provided) at required angle of 
toggle bar to work—then set with dowel. 


Made in 3 sizes to meet wide range of 
applications—accommodating pressure 
loads from 650 to 1200 pounds. 


Detroit 16, Michigan 
Glendale, Calif. 


2207 Eighth St. 
4328 San Fernando Rd. 




























WELDING D ET i a e f} N BRAZING 


“FLUXES OF MERIT” 





























% STICKS TO ROD—wWiILL NOT BLOW OFF. SAVES TIME AND ASSURES 
A BETTER JOB. 


% CLEANS — FLOWS TO RUSTY, GREASY, BURNED CAST IRON. CRACKS 
MAY BE VEED WITH OXYGEN INSTEAD OF GRINDING OR CHIPPING. 


% BONDS —aASSURES STRONG BOND TO GROUND OR OXIDIZED SURFACES. 
No. 3 SPECIAL LOW HEAT—Has same effect as Ne. 2—at low temperatures. 
Fer expansion and contraction problem jobs. 

Ne. 1 BLUE—Welds brass, copper, No. 5 CAST—Welds cast iron with- 
brazes steel — malleable — cast out pinholes or hard spots; makes 
iron. Exceptional flew and bond a soft machinable weld. 


en these metals. SEND FOR SAMPLES 
JOBBERS’ INQUIRIES INVITED 


PETERSON WELDING LABORATORIES 


KANSAS CITY 6, MISSOURI 


AT LOWER PRODUCTION COSTS 


The Weldit Gasaver shuts off the welding 
flame when not in use. . . . Conserves 
essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires—from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 





When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
. ++ No time lost. ...No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
plants. . . . Built in accordance with the 






MODEL ‘cw" 
BLOW 
TORCH 


2 

either natural gas, menufactured gas, or other low temperature 
fuel gas and compressed air. Stands up under rough shop use. 
. . - Send for literature. 





628 BAGLEY AVENUE + DETROIT 26, MICH. 
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Unless otherwise stated. the publications +». 
viewed in this section may be obtained wi: 
cost by writing to the manufacturers | 





Guide for Automotive 
Flash-Butt Welding 





A new 24-page, 6 by 9 in. AWS ha: L 
(D8.1-46T) gives tentative recor 
ed practices for automotive flash-butt | 
ing. The six sections of this compre! 

manual deal with material, equipment, d | 
sign, tooling, technique and inspection 

section is supplemented by drawings | 

cilitate the understanding of the text 

are listed for the flash-butt welding of 

(round, hexagonal and rectangular) 

tubing and flat sheets. Copies of this har 

book, “Recommended Practices for Au 

tive Flash-Butt Welding,” may be pur 

from the AMERICAN WeLpInc Soctery 

W. 39th Street, New York City 18, at 

per copy. 


Maintenance Booklets 


fpr new booklets, each availab 
Spanish and English, give helpful infor 
mation on automotive and aircraft m 
nance and industrial metal cleaning. B 
tin AS-362, “How to Speed and Sim; 
Cleaning Methods in Industrial Plants,” 
ers rust removal, water-scale eliminat 
steam cleaning, paint stripping, metal sur! 
treatment and general maintenance. Bu 
AS-363, “How to Reduce the Cost of Aut 
motive Maintenance Through Turco M 
ods,” deals with all phases of motor cl 
cleaning. Bulletin AS-364, “How to Red 
the Cost of Aeronautical Maintenance,” 
ers the entire field of aircraft clear 
Turco Propucts, Inc., Export Sates D 
ston, P.O. Box 2649, Terminal Annex 


Angeles. 


Welding Data Chart 
A’ 8% by 11 in. stainless-steel elect 


chart that folds into a two-colo1 
lists the various AISI alloy steels and 
trodes for welding them. Trade names 
given for each AISI number and the p! 
electrode for welding each specific 
In general an electrode of the same a 
sis as the steel is selected. However 
formation is given for instances wher: 
correct electrode differs from the base n 
Also included is a portion of a refer 
chart on high-alloy and low-alloy wel 
The complete chart, which may be obta 
on request, includes tables on corrosio! 
sistance, heat resistance, weld-metal fa 
welding currents and _ voltages. \ 
Corp., 1515 Locust Street, Philadelphi 


{UGUST, | 





— 


2weu GREYHOUND 1} 


FARM and SERVICE STATION 
PORTABLE A. C. WELDERS 


Built-in Capacitor for High Power Factor Correction — Meets 


R.E.A. Requirements — Also Reduces Power Bills and 
Installation Costs 











x 


Model N115—Has a New 
Power Packed Multiple- 
Coil Transformer, Fea- 
tures 4 Coils Instead of 


2. Also Separate React- — 
ance, Double-Woven MODEL NF180 — Has the Saaee Tranchossies 
Spun-Glass_ Insulated as our World Famous Variable Core Type 
Magnet Wire. 15 to Heavy-Duty Industrial Models with Hand- 
ISA wheel Stepless Amperage Control. Double- 
ata Woven Spun-Glass Insulated Magnet Wire. 
20 to 180 Amperes. 


Write for Details — ALSO HEAVY-DUTY INDUSTRIAL MODELS 
Territories Available for Distributors 


GREYHOUND A. C. ARC WELDER CORP. 


Manufacturers 


Model 115 | a 604-606 Johnson Ave., Brooklyn 6, N. Y. 











EIGHT REASONS wéy YOU SHOULD SPECIFY. 


REGQ GLOBE aad ANGLE VALVES 
to eliminate hazardous and costly leaks! 


Ni 


- 
: 


\ 


(1) HANDWHEEL ... improved hand grip for easier operation. 
ACME THREADS... quick acting, heavy-duty performance, 


longer engagement in bonnet. 


L 


SWIVEL STEM ... gives vertical movement to seat disc, elimi- 
nates chances of seat scoring. 





DIAPHRAGM ... provides positive seal of valve stem, eliminat- 


ing need of taking-up wear or repacking required with ordi- 
nary packed-type valve. 


SEAT DISC ALIGNMENT .. . positive seating of disc assembly 
due to hexagonal guide. 


BACK SEATING .. . permits replacement of diaphragm without 
shutting down line. 
WHA SEAT DISC . . . special long-life composition, positioned me- 
NATTY chanically as there is no dependency upon springs. 


LARGE CHANNELS. ... flow through valve is accomplished with 
minimum friction loss. 


os ves are available in K [Pompey 
the © foto ing wees %” 


1%", 1 


and 2” 


4201 W. Peterson Ave. Chicago 30, Illinois 


Pioneer and Leader In The Design and Manufacture of Precision Equipment for Using and 
Controlling High Pressure Gases. 
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WELDING ELECTRODES 





IMPROVED 





The excellent qual- 
ity of Agile welding 


rods is continually being 


improved upon by our 
research staff. The Agile 
Streamline of Electrodes 


and the Silver Series will 


solve any welding prob- 


lem that may confront 


you. For special welding 


problems or applications 


avail yourself of our free 


consulting service. 


AMERICAN AGILE 






> 


ee, 
AGILE WACTARC 
is J 


CORPORATION 


5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 


Send fot the catalog now! 


AMERICAN AGILE CORPORATION 


5806 HOUGH AVENUE . 


Gentlemen: 


Please send me your latest catalog on AGILE 


WELDING ELECTRODES. 


Nome 


Company 


Address 





| high-carbon and _ alloy 


Electrode for “Problem” Steels 


| 
A 16-page bulletin describes the Murex 
HTS electrode designed to prevent un- 
derbead cracking in the welding of “difficult- 
to-weld” steels. The text asserts that this 
electrode, which combines a lime-based flux 
coating with a mild-steel core, will weld 
successfully such ordinarily troublesome ma- 
terials as high-sulphur free-machining steels, 
steels, cold-rolled 





steels, cast iron and malleable iron. Tables 


| give full data on the physical properties and 
| chemical analysis of the deposited weld 
| metal. 


A tabular comparison is also made 
of the as-welded deposition characteristics 
and physical properties of E-6010, HTS and 
E-6020 electrodes. Another section of the 
booklet discusses specific applications in 
various industries. Meta & THermit Corp., 
120 Broadway, New York City 5. 





pr ENTIVE 


CLEVELAND 3, OHIO 





Electronic Main'enance 


maintenance techniques de- 
signed to maintain top efficiency in 
‘ectronic control equipment are outlined in 
a new 6% by 3% in. handbook “Mainte- 
nance of Industrial Electronic Equipment” 
announced by Westinghouse. Six basic main- 
tenance operations — cleaning, inspecting, 
feeling, tightening, adjusting and lubricating 
are discussed and applied to vacuum and 
ignitron tubes, capacitors, resistors, fuses, 
bushings and insulators, relays, switches, 
transformers, filter chokes, terminal blocks, 
meters and other components. Safety precau- 
tions to be observed during preventive main- 
‘enance operations are also included. Ack for 
booklet, B-3558. WestincHouse ELectrIc 
Corp., P. O. Box 868, Pittsburgh 30. 


wv 
Rod Selector Chart 


N 18 by 23 in. rod selector chart should 

prove of great value to the shop and 
plant weldor when he employs low-tempera- 
ture welding rods. This chart suggests rods 
for specific jobs, gives properties of welds 
and procedures for using the various rods 
with oxy-acetylene, metal-arc (a-c/d-c), 
furnace, carbon-arc and induction heating. 
Bonding and remelting temperature, Brinell 
hardness and strength of welding alloys are 
also included. This helpful chart may be 
tacked to a wall or bulletin board for the 
guidance of all weldors. Eutectic Wexp- 


| inc Actors Corp., 40 Worth Street, New 


York City 13. 


Weldments Booklet 


oW ELDMENTS” is the title of a new 20- 
page booklet that presents a com- 
prehensive discussion of the advantages of 
weldments in modern metal fabrication. 
The booklet stresses the flexibility of weld- 
ments for parts large and small and dis- 
cusses their requirements and comparative 
costs. A resumé of the functions of a mod- 
ern weldery is also given. Numerous pho- 
tographic reproductions present an impres- 
sive picture of the wide range of metal 


| parts and products that may be efficiently 


fabricated by welding. Graver TANK & Mrec. 
Co., Inc., 332 S. Michigan Ave., Chicago. 
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dling 
grea! 
weld 
the P 
tive 

table 
poin 
Whe 
they 
floo! 
welt 
C-F 

spe’ 
tion 
ped 
plat 


TNE \ Kole | F 


SEND TODAY 
FOR YOUR COPY 
covering this 
COMPLETE LINE 
of 
SAFETY EQUIPMENT 
rol aTe| 
WELDING and 
CUTTING APPARATUS 


MAKE METRO 
YOUR DEPENDABLE 
SOURCE OF SUPPLY 


METRO 


MANUFACTURING CO., 
Long Island City 1, N. Yo 











Here is a Model 140 C-F Positioner, han- 

ding a large unwieldy weldment with 

great safety to men and weldment. The 

weldment is clamped or tack welded to 

the Positioner table, and is under the posi- 

tive control of the welder who can tilt the 

table to 135° from horizontal or to any 

point at any speed in a circle of 360°. 

When great weldments are being handled, 

they are up out of the way—require less 

floor space and are always under the 

welders’ control. 

C-F Power operated models with variable or constant 
speed table rotation have become important produc- 
tion tools in today’s greater emphasis on welding for 
peacetime products. Drilled table is a convenient 
platen, permitting a wide choice of setting-up means, 





or is easily removed to provide for jigs or special fix- 
tures. Write for Bulletin WP-22, which gives complete 
information on C-F Welding Positioners. Cullen- 
Friestedt Co., 1309 S. Kilbourn Ave., Chicago 23, lil. 


positioned welds 
mean better. more 
economical welds 





HERE’S YOUR ANSWER! 


No matter how large or how small your acetylene require- 


ments may be—there is a Sight Feed Acetylene Generator for you. 


With a Sight Feed you always have plenty of acetylene—never 


have to wait on delivery from a “bottler.”” Most important—the 


acetylene is there when you need it. 


Remember too—a Sight Feed Acetylene Generator saves you 


up to 75% on acetylene costs. 


Stop at your jobber’s store today; he will be happy to give 


you the facts. Or write for fully illustrated booklet. 


ACETYLENE GENERATORS + FLOODLIGHTS - FLARELIGHTS 


ACETYLENE 
Sight Feed 


GENERATORS 
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THE SIGHT FEED GENERATOR COMPANY 


RICHMOND, INDIANA 












































Yield and uniformity of Pacific Carbide have been proved . 

in many types of generators, in this and eleven other countries. 
It is a tested product that meets International and Federal specifi- 
cations. All standard sizes; packed in 100-lb. and 500-Ib. drums. 
Location of our plant on deep water at Portland, Oregon, permits 
low-cost delivery to all deep water ports. For complete details, 





Wholly-owned Subsidiary of Stuart Oxygen Co. 


These companies are not connected with any other producer of 
c 








Pacific Carbide & Alloys Co. 


351 California Street, San Francisco 4 



















ST. PIERRE Chain Corporation 


ABUSE MEANS NOTHING. 


| and factory weldors contains coupons 


TO ST. PIERRE CHIPPING HAMMERS 


Here's a man-sized brush in 
the right position for easy 
use after chipping scale 
from welded surface. Ham- 
mer-Chisel made of highest 
quality tool steel. Entire tool 
is well-balanced. For econ- 





Breaks Scale 
Cleans Surface 


ONE omy, for durability use ST. 
OPERATION PIERRE Hammers. 
Order Today From Your Jobber or Direct 
WORCESTER 
MASSACHUSETTS 











COPPER TO ALUMINUM - 
ALUMINUM CASTINGS - 





WOOLDRIDGE ALFLUX No. 3 CAST ALUMINUM 
BRAZING FLUX 


ALFLUX No. 3 is a multiple purpose flux which has 
been developed especially 


for Soldering 


STEEL TO ALUMINUM 
and Brazing 
ALUMINUM SHEETS 


This flux may also be used with good results on other 
metals. ALFLUX No. 3 is manufactured of the highest 
quality pure chemicals which have been thoroughly and 
carefully compounded. It is an exceptionally fine flux 
which adheres to the surface to be brazed and produces 
a faster and more economical weld. 


Mfd. by WOOLDRIDGE ALUMINUM WELDING 
PRODUCTS, INC 





Glastonbury, Conn. 





| Are Welder Booklet 





detailed 
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HIs 20-page booklet 


gives usefu 


‘Tee pertaining to the installati 


tion, maintenance and overhaul r 
dations for motor or belt-driven 
welders. Tables covering weight 
two types, amperage loads, 
sizes and renewal parts are inclu 
two-page trouble-shooti: 
should prove of great aid to welds air 
tenance men. A renewal parts | 


sugges 


concludes this valuable little booklet 


ERAL Exectric Co., Schenectady 5, 


Building Code Book 


A book published by the 
CAN IRON AND STEEL INstitu1 
Fifth Ave., New York City 1, is a co: 
tion of eight reference bulletins . 


| technical phases of building regu 


Under the general title, “Building Code Mod 
ernization,” the bulletins include facts ry 
lated to the purpose and legal limitations 
building codes, building classifications 
regulations, and structural standards 
ing hot-rolled steel shapes, modern lig! 
constructions, steel piles (for founda’ 
and metal veneers. Welding specifi 
for structural steel are included und 
section on “Building Code Regulations 


Ww Ww 


| Weldor’s Pocket Check List 


A handy vest pocket check-list that shou 


be of interest to mentally alert 


obtain different literature pertaining to 
welders, welding accessories, electrodes, re! 
erence charts, 
and clothing appropriate for welding. Witt 
each item mentioned there is a brief sun 
mary of what the literature contains. 
Hosart Brotuers Co., Box DM-706, Troy 
1, Ohio. 


w wy 


Are Welder Bulletin 


A four-page, letterhead bulletin describes 
in detail Hobart’s new 200-amp welder 


which features polarity control, cooling fans, 
multirangs 


oversize four-pole exciter and 
control. Information is given on the 
engine-driven arc welder, 


driven welder, transformer-type a-c welde! 


and the Hobart generator, the latter being 


used only by individuals who build the 
own welders. Hosart Brotners Co., 8 
DM-706, Troy 1, O. 


b* * 


Grinding Machines Catalog 


= complete line of various Norton gri 
ing and lapping machines is described 
a 24-page catalog (No. 1843-5). 
in a condensed form is given for cylindrica 


(automatic and semiautomatic), crankshatt, 


roll, camshaft, piston rod, car wheel, mu! 
purpose, autopart, tool room, surface and | 
ping machines. Norton Co., Worcester 
Mass. 
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practical design for welding 


electric motor 


Informatior 


WY, Je PROTECTION 
~ ( FOR THE WELDER 


Keeping the welder safe from every hazard on 
the job, M.S.A. Welder’s Safety Equipment fur- 
nishes complete, positive, dependable protection 
—eliminating needless “time-out” resulting from 
Filipe Slate tey qamhaie Se . 4 accidents, and reducing compensation costs. 
Cover Lens—for cup type goggles. > ~~ « M.S.A. Equipment is a solid investment in worker 


Are you paying too much for lenses? , 


| | M°S°A Coengo METAL FUME 
e Spending more for lenses than you need to is | 

RESPIRATOR 
(DESIGNED FOR USE UNDER WELDING HELMETS) 
Typical of M.S.A.'s complete respiratory 


Protection, the Comfo Metal Fume Res- 


' Pirator Offers approved i 

Protection a 

psa em in welding metals coated pate opr 

vanized ) or | 

goggles, and spectacles. Prompt delivery. Write harmful fumes aes cieas "reais Sean oa 
olte 


So. 8 . 
for fully descriptive literature and prices. aluminum filter holders affor Se nee ee 


EASTERN EQUIPMENT COMPANY, Inc : 


Industrial Safety Division + Willow Grove, Penna. 


like throwing money away. Save it, by ordering 
Amcoweld Protective Lenses that are not only 
reasonable in cost but also “‘tops’’ in quality and 
service life. All shades—all types (flat, clear and 


coated) ior welders helmets, hand shields, 


ds lightweight comfort 


M:°S°A COVERGLAS 

WELDER’S GOGGLES 

Conforms to contour of the 

face, can be worn over spec- 
tacles. The M.S.A. Welding lenses are protected by a 
plastic cover lens. Other types for every specific 
requirement 


MANUFACTURERS OF AMCOWELD PRODUCTS 





M-S-A WELDER’s GLOVE 
(CAT. NO. CF 32435) 
Made of especially 
resistant and Shrink-p 
One piece back, no sea 


selected heat. 
roof cowhide. 
ms. Wool hear- 
e back Provides 














p< 


HEAD-TO-TOE SAFETY 


FOR THE WELDER! 


The wide M.S.A. line of safety equipment for the 
welder includes a complete range of welding helmets 
and shields, all types of safety clothing, eye protection 
and respirators 


WRITE for descriptive bulletins 
on M.S.A. Safety Equipment for the welder! 


MINE SAFETY APPLIANCES CO. 


BRADDOCK, THOMAS AND MEADE STREETS 
PITTSBURGH 8, PA 


231 NEW JERSEY R.R. AVE., NEWARK 5,N. J. DISTRICT REPRESENTATIVES IN PRIN ¢ 
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NEW! 
BETTER! 






BINGO 


SOLDERING 


KIT 


Quickly Pays 
for itself! 


*A portable solder- 
ing outfit with in- 
terchangeable tips. 
Slips on your weld- 
ing torch —uses 
acetylene only. 


Kit complete with 2 


tips. Only $2,751 
m *DISTRIBUTORS WANTED 


} SEAveROELL COMPANY 


817 Webster Ave. Chicago 14, Ill. 











Ne 


WELDING AND BRAZING 


FLUXES 


or 


QUICKER, 
EASIER HANDLING 
. 


PERMANENT 
GOOD RESULTS 


Successful welders omy —_ using METAL BOND 
PRODUCTS for ma They get uniform 
high quality and j dependability ot sopeseate 
cost. Alw reast of newest devel o-— 
— there is a METAL BOND” PRODU for 
EVERY bat ray 4 or Brazing need. All METAL 
BOND are sold on a MONEY 
BACK GUARANTEE. 


” ot can obtain complete information on 


cpeliction ~ and for grery welding and brazing 
how to use it os 

by our CATALOG 

Voluablet® on’ yours today! 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 
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Cutting Pressure Regulation 


2,399,979. Paut L. Berz, Baltimore, as- 
signed to Conso.tipatep Gas Exvectric Licut 
and Power Co., Baltimore. Filed June 5, 
1942. Issued May 7, 1946. 

A method for improving the operation of 
an oxy-acetylene cutting torch. It includes 
the steps of: (1) initiating and adjusting the 
flow of preheating oxygen and fuel gas to 
provide the desired preheat proportions and 
a predetermined oxygen pressure at the inlet 
of the torch tip, (2) initiating the flow of 
cutting oxygen and then increasing the oxy- 
gen pressure at the source to restore the 
predetermined oxygen pressure at the tip 
inlet, and (3) discontinuing the flow of 
cutting oxygen and throttling the flow of 
preheat oxygen at an additional valve to 
restore the predetermined oxygen pressure. 
The additional valve is bypassed when cut- 
ting oxygen flows. In this manner the pre- 
determined oxygen pressure is maintained 
when preheating and cutting oxygen flow 
and also when preheating oxygen alone flows. 


w w 
A-C Welding System 


2,399,415. Atrrep B. Wuire, Murrysville, 


Pa., assigned to WesTINcHOUSE ELECTRIC 


Corp., East Pittsburgh. Filed May 8, 1943. 
Issued April 30, 1946. 

An arc-welding system comprising a weld- 
ing transformer. The secondary winding is 
connected to an arc circuit including the 
welding electrode and work, and primary 
winding is connected to an a-c power source. 
An inversely connected valve means controls 
the instant in each half cycle at which the 
primary winding is connected so as to pro- 
vide heat control. This is done by energy 
storage means connected in shunt relation 
with the valve means so as to be charged 
during the non-conducting portion of each 
half cycle and coupled with the are circuit 
independently of the welding transformer so 
as to discharge through the valve means and 
produce a single relatively steep wave front 
impulse between the work and the electrode 
each time the valve is rendered conductive 








to connect the primary winding to the source. 
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W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


Types 2S, 43 and 52 
Brazing 716 (low Melting) 





FOR CAST ALUMINUM 
Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16” size only | 


WELDING ALLOYS MANUFACTURING CO, 
744 Broad St., Newark 2, N. J. 











Step Up Your 


VISION! 


When inspecting parts for incipient 
cracks to determine the need for weld- 
ing; also, for inspecting welds for 
cracks, blowholes, pinholes and other 
defects just beyond normal vision. 








This fine, wide-field, 5-Power Mag- 
nifier provides its own lighting unit 
operated by flashlight batteries. Just 
press the button to get bright illumina- 
tion on the surface to be inspected. 


Magnifier No. 5-WE. 


Price, complete, post-paid...... $9.25 
(Money will be refunded if, for any 
reason, you return it after 5-day trial). 


R. P. CARGILLE 
Scientific Apparatus. Established 1924 
118 Liberty St. New York 6, N.Y. 
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SPOT « BUTT « ARC 


WELDERS © 


AiR, FOOT or 
MOTOR Oper- 
ated Press Type 
Welders of All 
Sizes. 


: 


We manufacture a complete 
line of resistance spot welders 
from \% to 300 KVA for all types 
of welding. There is an EISLER 
WELDER for every purpose, 
Transformers of all types. 


We invite contract spot welding 
in large or small quantities. 


Write for Catalog 





EISLER ENGINEERING CO. 


Address: 749 So. 13th St., (near Avon Ave.), Newark 3, W. J. 





EFFICIENT 
ECONOMICAL 











DEPENDABLE 


For 
Welding and Cutting 
Specify 
NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 


NATIONAL CARBIDE CORPORATION 











1 stock of the 


ke 1mm diate deliveries tron 
ec i t | 


We Can meypes of Welding Wire 


following tyP 
STAINLESS STEEL ELECTRODES 
ELECTRODES ° MILD 


» — HARD-SURFACING 
STEEL ELECTRODES 


Nine conveniently located warehouses 3m 
substantial stocks permit us to fill you - 
fo “on jing wire and other welding suppl 
a ‘Kl ; We are also in a position to give you 
poate f lelivery of Welding Machines, Pro- 
OeeO-M etal (for eliminating weld spatter ), 
sail Havens Protected a” CT ase 

Phone, write or wire our ne — ee 
for courteous attention and quick § 


UNITED STATES STEEL SUPPLY COMPANY 


. BOSTON (Alliston 34) 


katy _TIMORE (3) FARK (1), N. o 
CHICAGO (90) . BAl Be (1) «| NBWABK (1), Bas 
 EVELAN - MILWAUKE ; Y-St. Paul ( 

CLEVELATGH (12) : ST. LOUIS (3) ° TWIN CIT 





MACHINES 


PEDESTAL 


TYPE 
Wherever constant power 
in a portable tool isneeded, 
Elliott Flexible Shaft equip- 
ment will do it better, faster 
and more economically. * 
These rugged machines are 
particularly adaptable for re- 
moving flash after welding 
and for the grinding and pol- 
ishing of welds. With the 
wide variety of accessories and 
interchangeable hand-pieces, 
it is possible to work in corners 
and irregularly shaped parts. 
Even with unskilled labor you 
can maintain efficiency and 
economy by eliminating time- 
consuming hand work. Write 
today for Bulletin 44B. 

ESTABLISHED 1932 





' 60 E. 42nd St., New York 17, N. Y. ELLIOTT MANUFACTURING COMPANY 


215 PROSPECT AVE BINGHAMTON NY 
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The revolutionary Mogul Me- 
tallic Flux is compounded of finely ground pure 
GUARANTEED metals, balanced to attain high tensile strength and 
OR amazing surface adherence. Tins cast iron, steel, alu- 
YOUR MONEY BACK minum, copper and brass. Every customer who has 
‘ a used Mogul Flux has reordered in case lots. 


ORDER TORRE MOGULOID COMPANY OF AMERICA 
Dept. 2, 1330 W. Congress Street, Chicago 7, Illinois 











The Wheels of Industry Turn Again / 
— Breaks are welded with 







SHAWINIGAN PRODUCTS 
CORPORATION 


1317 EMPIRE STATE BLDG., 350 FIFTH AVE., NEW YORK I.NY 















W-AL-CO 
WHITE METAL FILLER ROD 
No. 716 LOW-MELTING ALUMINUM BRAZING ROD 
ALUMINUM SOLDER 


WELDING ALLOYS MANUFACTURING CO. 744 Broad St., Newark 2, N. J. 
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HARGRAVE 
TESTED CLAMPS 





LLY TESTE 


‘WELDING 






DEEP REACH ! 


FOR 
WELDERS oltite af ledl. ic 
FORGED STEEL 


; 
*“Jorgensen”’ ss 2 
Extra Quality / , ‘ Write for new cata 
Series 120 Body Clamps. = log showing a clamp 
A large variety of “C" = for every purpose 


Clamps and Bar Clamps 
to choose from— 


fal 45 ---- 
Send for Cataleg No. 16 9 HAR Seave 
Ask for them by name— a": ‘ \. = (23\ \| 


\e 2 
Ask your supply house 
ae “The Clamp Polka” The ilalilil-li dele) Gee 


426 N. Ashiand Ave., cage 22, U. S. A, d averly Ave Cincinnoti 12, O 


0] Retin | 











| 
| 





| projecting portion parallel to a plane | 








Flash Welder 


2,399,453. James McGrecor Sin: In 
verness, Scotland, assigned one-half V 
L1aM Forses Younc, Inverness, Scotland 
Filed September 27, 1943 (Great Britaj 
Sept. 21, 1942). Issued April 30, ] 

An automatic flash-welding mac! 
cluding a transformer having a mu! 
primary winding, a first contactor < 
ing the source of current supply to one tay 
ping of the primary winding during |} 
welding operation, a second contactor 
ed to connect the source of supply 
different tapping of the primary winding 
means responsive to movement of the n 
head of the machine for opening th 
contactor and closing the second cont 
at the completion of the welding operation, 
and means responsive to the temperaturé 
the welded article for actuating the secon 
contactor during a predetermined period | 
interrupt and alternately re-establish the 
cuit through the primary winding. 





-& Ee 
a 
- o 
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Descaling Torch 


2,396,765. Georce L. WALKER, Jersey | 
N.J., assigned to Air Repuction Ci 
New York City. Filed Oct. 28, 1942 
March 19, 1946. 

A tip having an end face, a plurality 
orifices, a distributing chamber from w! 
gas is supplied to the jets, an initial distri 
uting chamber and a plurality of commu 
cating passages between the distributing 
chambers. These passages are spaced along 
a line extending transversely of the tip and 
are substantially smaller in cross-section tha! Be 
the inlet conduit. Those of the communica! The 
ing passages directly opposite the gas-i! 


: , anc 
conduit are of smaller cross-section tha! 


others. red 
2 "® fas 
Induction-Heating Head - 
2,399,897. Howarp E. Somes, De Ja 
assigned to Bupp Inpuction Heatine, ! 
Philadelphia. Filed Feb. 6, 1945. Is sta 
This induction-heating head comp! ae 
coil surrounding a cylindrical support it 


a magnetic core between the support 
coil, extending for a portion of the « 
ference of the support. At least one of sir 
turns of the coil has a. radially outw 





up 


versely intersecting the axis of the coi in 
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